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FORAMINIFERA FROM THE ROSS SEA 


By a. S. WarthiiV, Jr.^ 


INTRODUCTION 

The bottom mud from a 1680 foot sounding in the Bay of Whales, 
Ross Sea (lat. 78° 34' S., long. 163° 48' W.) was collected for the author 
by Dr. L. M. Gould, geologist of the first Byrd Antarctic Expedition. 
This location marks the most southerly point at which Foraminifera 
have been collected, and is the only station of its kind in the eastern two- 
thirds of the Ross Sea. It is about ninety miles from the nearest known 
land. 

The sample consisted of about 200 cc. of gray mud, which left a 
residue after decanting of nearly 3 cc. of particles ranging from 0.2 mm. 
'to 7 mm. in diameter. The organic portion of the residue contained, in 
order of abundance, Foraminifera, Radiolaria, siliceous sponge spicules, 
spicules of Alcyonaria, and decomposed worm tubes. 


The Foraminifera 


After washing and sorting, about 350 identifiable specimens of 
Foraminifera were obtained. These were distributed among the follow- 
ing species in the numbers indicated: 


Thurammina protea Earland 

Mao'eipeUa elongaia Norman 

Balhysiphon fiUforniis M.^Sars 

Saccorhiza ramosa (H. B. Brady) . , . . 

Saccorhiza ap 

Ammodiecus incertuB (D^Orbigny). ... 
Tolypammim vagam (H. B. Brady)., 

Miliammina arenacea (Chapman) 

Reophax Bcorpiurus Montfort 

Reophax dentaUniformis H. B. Brady. 

Reophax Bpiculifera H. B. Brady 

Reophax noduhsa H. B. Brady 

Reophax distans H. B. Brady 

Trocfiammina rotaliformiB Wright 

Trochmarniria ghbuhsa Cushman 

Trochmamina nitida H. B. Brady 
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Trochammina turbinaia (H. B. Brady) 2 

Trochammina nana (H. B. Brady) 22 

Trochammina rossmsis, n. sp 13 

Arnmoghhigerina ghbigeriniformis (Parker and Jones) 13 

Haplophragnmdes glomeratus (H. B. Brady) 9 

Haplophragmoidea truUissatus (H. B. Brady) 9 

Haplophragmoides carmienm (D’Orbigny) 49 

Haplophragmoides umhUicatuLu& Pearcey 1 

Haphphragmoidea suhglohosus (G- O. Sars) 1 

Cyclammma g&uldi, n. sp 19 

Verneuilina bradyi Cushman 5 

Gavdryina sp 1 

Textularia tenuissiTna Earland 11 

Textularia nitens Earland 6 

N onion umhiUcalulua (Montagu) 3 

Nonion pompilioidea (Fichtel and Moll) 2 

Nonion depreaavlua (Walker and Jacob) 3 

Cibicides cf. refvlgena Montfort 3 

Cflobigerina padiy derma (Ehrenberg) 6 

Caaaidvlina auhglohoaa H. B. Brady 7 


Although Foraminifera with secreted calcareous tests comprise one- 
sixth of the species, they make up only 7.2 per cent of the individuals 
present. This condition is markedly different from that found by the 
'Terra Nova' expedition^ on the western side of the Ross Sea, where 60 
per cent of the species collected were calcareous. 

A survey of the data available seems to indicate a hitherto unrecog- 
nized system in the distribution of antarctic Foraminifera. Within sixty 
miles of the coasts of Antarctica and the larger sub-antarctic islands the 
calcareous species, despite the coldness of the water, are the predominant 
element in the faima. This condition prevails to depths of 2000 feet, 
beyond which point we have little evidence at the present time. Farther 
offshore, in similar depths, the agglutinated species become the more 
abundant forms. The change in relative abundance results partly from an 
actual increase in the ag^utinated forms, but chiefly from the almost com- 
plete elimin ation of the Lagenidae and Rotaliidae at the greater distances. 

Nearly half of the specimens of calcareous species found at the Bay 
of Whales were distorted or otherwise atypical. Cibiddes cf. refulgent 
Montfort, for example, develops in the later chambers an imperforate, 
porcellanous wall with a chitmous lining. K the ybtmger specimens were 
not more typical these differences would be sufficient to remove the Bay 
of Whales forms not only from the genus but even the family in which 
they are normally placed 

Ua22, British Antarotio CTerra Nova’) Ezped., Zool., VI, No. 2. 
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Descriptions op New Species 
Trochammina rossensis» new species 
Figures 1 to 3 

Type Dbscriptiont. — ^Test turbinate, rotaloid, two coils visible on the flat 
dorsal side, only the last whorl showing on the deep ventral side; periphery slightly 
lobulate in lateral view; chambers appressed on the dorsal surface, less so ventrally, 
six in the last whorl; sutures slightly depressed, obscure dorsaUy; wall of unassorted 
sand grains, usually coarser on the dorsal than on the ventral side; cementing material 
clay with chitinous or ferruginous bonding; surface rough, especially on the dorsal 
side; aperture usually obscure, a narrow slit at the base of the last septum, extending 
from the umbilicus one-half the distance to the periphery; color white or yellow- 
brown. Diameter of holotype, 0.76 mm. 



Figs. 1-3. Trochammina rossensisj new species, holotype, X 50. 
1. DorBalview. 2. Peripheral view< 3. Ventral view. 


Type. — The holotype is deposited in The American Museum of 
Natural History (Cat. No. A. M. N. H. 655). The three specimens 
under Cat. No. A. M. N. H. 656, are paratypes. 

Type Locality. — Bay of Whales, Ross Sea, depth 1680 feet. 

The flat dorsal and markedly convex ventral surfaces of this species 
will distinguish it from others of the genus which have a similar number 
of chambers in the last whorl, 

Oyclaxnmina gouldi, new species 
Figures 4 and 6 

Type Description. — ^Test nautiloid, biconvex in adults, somewhat umbilicate 
in young; edge narrowly rounded in adults, blunt in young specimens; periphery 
nearly smooth in lateral view; chambers appressed, nine in the last whorl, the latest 
ones showing a tendency for the coil to become evolute; sutures obscure, flush with 
the surface; wall of fine sand, poorly agglutinated with a feruruginous or chitinous 
cement; surface moderately smooth but not polished; aperture a curved slit at the 
base of the last septum, supplemented in adult chambers by other round apertures, 
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chiefly on the peripheral margin but also on the septal face and the equitant portions 
of the chamber wall; interior of adult chambers almost free of labyrinthic deposits; 
equitant portions of each chamber nearly separated internally from the rest of the 
chamber, communicating with it through constricted round orifices; color yellow^or 
gray. Edameter of holotype, 1 mm. 



Figs. 4, 5. Cytlamrmm gouldif new species, holotype, X 50. 

4. Lateral view with outlines of broken terminal chambers restored. 5. Apertural view, showing 
ozifices leading to the equitant parts of the last chamber, and broken peripheral apertures of the penulti- 
mate chamber. 


Type. — ^The holotype and paratypes are deposited in The American 
Museum of Natural History under Cat. Nos. A. M. N. H. 667 and A. M. 
N. H. 658, respectively. 

Type Locality. — Bay of Whales, Ross Sea, depth 1680 feet. 

The small number of chambers will serve to separate this species 
from other Cyclamminae with the exception of C. bradyi Cushman, 
which has a simple aperture and is smoothly finished. 

The cementing material weakens on being dried, and the test will 
disintegrate in a few days if replaced in water. It crumbles in twenty 
seconds on being immersed in dilute hydrochloric acid, but without 
evolution of any gas. 
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THE SOLITARY BEES OF BARRO COLORADO ISLAND, CANAL 

ZONE 

Bt Herbert F. Scshwarz 

This account of the bees of Barro Colorado Island is based primarily 
on specimens collected by members of the American Museum on succes- 
sive visits to the island. Cognizance has also been taken of previously 
published records of the apifauna of Barro Colorado and of the records 
in the card catalogue of Tlte Institute for Research in Tropical America. 
In several instances allusion has been made also to specimens collected 
in other parts of the Canal Zone or Panama by members of the American 
Museum, members of other institutions, or independent collectors. 

In view of the persistence with which collections have been made on 
the island the number of known solitary bees, as distinguished from 
social or colonial bees, is small. The relatively restricted representation 
of these bees is perhaps explainable in part by the nature of the island. 
Bees, with certain exceptions, are more partial to the open country than 
they are to woodland, and except for a few small, widely separated clear- 
ings, aggregating only a few acres, Barro Colorado is a continuous .stretch 
of tropical forest. As Dr. Frank M. Chapman has well said, “it is 
forested from end to end and bottom to top.” Another factor that has 
limited collecting is the relative paucity of plants on the forest floor that 
bees might visit, most of the bloom being on the inaccessible forest roof. 
Finally, coUections have been made only at certain times of the year, and 
doubtless the life cycle of some of the solitary bees of the island is so ad- 
justed that they make their appeai-ance in the adult form over only a 
limited period. A bee that emerges solely during July would not be seen 
by a collector visiting the island in November or December. Almost 
certainly there must be many more solitary bees than are here recorded. 
Nevertheless the list may not be unwelcome, at least as a nucleus. 

In a subsequent paper consideration will be given to the social bees 
(Mcliopnidae) that have been collected on Barro Colorado Island. Of 
these, for reasons suggested in that paper, the representation is rela- 
tively much more complete. 

In the bibliographies that precede each of the species considered, 
the references have been confined to the original description, to occa- 
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sional cases of synonymy, and to previous reports of the presence of the 
insect in question either in Panama or in the Canal Zone. 

Unless stated to the contrary, all of the specimens here reported 
upon were collected on Barro Colorado Island. 

Colletes spiloptera Cockerell 

CoUetes spiloptera Cockerell, 1917, Entomological News, p. 363. 

Colktes (Ptihpoda) maculipennis Fribse, 1021, Stettiner Entomologische Zeitung, 
LXXXII, p. 83. 

Four males collected by C. H. Curran on Dec. 22, 1928, Dec. 23, 
1928, Dec. 28, 1928, Jan. 3, 1929; three females, of which one was 
collected by C. H. Curran on Jan. 28, 1929 and two were collected by 
F. E. Lutz on March 5, 1933, on the clearing about the Laboratory. 

Both Cockerell's spiloptera (described from Porto Bello, Panama) 
and Friese's maculipennis (described from San Jos4, Costa Eica) were 
based on the male. It seems that maculipennis is probably a synonym of 
spiloptera. The female of spiloptera hitherto undescribed, has much the 
same general appearance as the male, but differs structurally in its 
shorter malar space (rather less than one-third as long as wide contrasted 
with one-half as long as wide in the male) and by its shorter antennae, 
which when extended backward are approximately level with the base of 
the tegulae, whereas those of the male reach the base of the scuteUiim. 
Joint 3 of the antennae of the female is approximately as long as joints 
4 and 5 combined. In both sexes the four basal joints are black and the 
subsequent joints black above; in the female, however, joints 5-12 are 
ferruginous below, in the male joints 12 and 13 are wholly black. The 
female, like the male, has long fringes on the under side of the femora. 
The punctation of the abdominal tergites, particularly tergites 1 and 2, 
is much less heavy in the female than in the male. 

In all of these respects the differences between the two sexes of 
spiloptera parallel those of the closely related punctipennis, of which there 
is a small series before me from CMchen Itza, Yucatan, donated by E. 
Thompson. The maculations on the wings of the specimens of spiloptera 
from^ Barro Colorado are rather stronger than thase of punctipennis 
from Yucatan. 

PtUoglossa fulvo-pilosa (Cameron) 

MegacUissa Jvko-pibsa Cameron, 1903, Trans. Amer. Ent. Soc., XXIX, 
pp. 237-238 (Panama, on Pacific side). 

- One male, Jan. 7, 1929, collected by C. H. Curran. 

The specimen corresponds structurally and in most of its more super- 
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ficial characters with the description of Cameron but differs in one or 
two details. The lower inner orbits are black, not yellow, although the 
black chitin is almost concealed by exceedingly dense, fulvous pile. It 
is possible that the concealing character of this fulvous pile led Cameron 
to believe the ai*ea yellow. The center of the mesonotum of the present 
specimen is densely covered with hair like the rest of the mesonotum, and 
it seems possible that the bare, shiny area on the mesonotum referred 
to in Cameron’s description may have been due to weai* or injury. Such 
a differentiated median area is at variance with the condition in perfect 
specimens of Ptiloglossa and the closely related Caupolicana that I have 
examined, although in damaged specimens this area frequently shows a 
more or less denuded condition. 

Augocblora seminigra Cockerell 

Aitgochhra setninigra CocKBRBin, 1897, Trans. Amer. Ent. Soc., XXIV, pp. 
144-145. 

One female, Dec. 26, 1928, collected by C. H. Curran, and one 
female, March 22, 1933, collected by H. F. Schwarz. 

Augocblora quiriguensis Cockerell 

Augochhra quiriguensis CocKBRELn, 1928, Psyche, XXXV, p. 181 (Barro 
Colorado Island). 

The specimen recorded by Cockerell from Barro Colorado had ‘Hhe 
mesothorax black with green margins, to this extent agreeing with the 
variety sidaefoliae Cockerell. It is intermediate between the typical 
form and the variety.’’ 

Augocblora fulgidana istbmii, new subspecies 

pBMAiiB. — ^Agrees with typicaX fulgidana (originally described by Eriese, 1921, as 
fulgida) both in sculpturing and coloration, except that the head, like the naesonotum, 
is for the naost part copper-red (green in typical fulgidana), while tergites 1-4 are black, 
with slight greenish reflections at their sides, and tergites 3-4 likewise reflect green 
just in front of their broad, smooth, hairless and fringeless, black apical rims (in 
typical fulgidana tergites 1-4 are copper-red except for the black apical rime). 

One female, Dec. 1, 1930, collected by H. F. Schwarz. Type in 
American Museum. 

The specimen on which this description is based has been compared 
with a specimen from San Jos6, Costa Bica, which bears Friese’s t 3 rpe label. 

The unusual coloration of this subspecies is suggestive of the Augo- 
chlora from Ecuador that Friese (1925, Stett. Ent. Zeit., LXXXVI, 
Heft 2, p. 6) described as cupraria, but isthmii does not accord fully, 
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either in its sculpturing or in the color of its hairs, with Friese's descrip- 
tion of cupraria. Moreover, in the same paper in which cupraria is 
described, Friese draws comparison between what he describes as 
atropilosa and his fulgidana. It seems likely, therefore, that had his 
cupraria been as closely related to fulgidana as isthmii is to fulgidana, 
he would not have neglected in describing cupraria to allude likewise to 
fulgidana. 

The outer calcarium on the third tibiae of cupraria is described by 
Friese as bent at the tip. In fulgidana and its subspecies isthmii this 
calcarium is likewise sharply bent at its apex and ultra microscopically 
ciliate. The clypeus is rather produced and depressed just before the 
broadly rounded apical edge. 

The abdomen of this subspecies seems to be rather like that of 
Cockerell’s bcdkini. 

Aufifochlora (Oxystogriossa) thalia Smith 

Augochhra thdia Smith, 1879, ‘Descriptions of new* species of Hymenoptera in 
British Museum,’ p. 46. 

One female collected, March 4, 1933, by H. F. Schwarz. 

I have not seen Smith’s type of thalia from Brazil, but the descrip- 
tion applies well to the present insect. The specimen also approximates 
in many respects Augochhra aztecula Cockerell, of which the American 
Museum has a series from Brownsville, Texas. The present insect and 
thalia, like Cockerell’s cordiaefloris, have all of the tibiae and tarsi ferru- 
ginous, whereas in aztecula, as a rule, it is only the front tibiae (and not 
the middle and hind tibiae as well) that are red. 

Augochlora (Paraugochloropsis) auriventris Friese 

Av^ochhra auriventris Friese, 1921, Stett. Ent. Zeit., LXXXIT, p. 87. 

One female, Nov. 13, 1923 (F, E. Lutz) ; one male, Dec. 23, 1928, 
two females, Jan. 8, 1929 and Feb. 18, 1929, collected by C. H. Curran; 
one female, Dec. 1, 1930, collected by H. F. Schwarz. 

A female was collected also by F. E. Lutz on the Chiva Chiva Trail, 
Nov. 18, 1923. 

Augochlora (Paraugochloropsis) vesta barro-coloradensis, new variety 

Fe mal e. — ^Differs from the typical form, which has the “head and thorax golden 
green,” and from the variety terpsickore, which has the head and thorax blue-green, 
in having the front, vertex, and mesonotum of a green strongly tinged with copper. 

Abdominal tergites 2-4 are a coppery red, as described for the typical form, but 
the two apical segments are black with black hairs in contrast to the fulvous hairs over 
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tergites 1-4; tergites 1-2 have fulvous fringes along their apex, as indicated for <erp- 
sichore. The legs are dark, with greenish reflections. The hair on the coxae, trochan- 
ters, and femora is pale. On the outer side of the tibiae and tarsi dark hairs predomi- 
nate. The hairs on the under side of the middle and hind basitarsi incline to golden. 
Length, 7}i mm.; length of fore wing, including tegula, 6)2 mm. 

One female, Jan. 10, 1929, collected by C. H. Curran. Type in 
American Museum. 

The specimen on which the above description is based contrasts 
with those from other regions in the Canal Zone, which presumably are 
either typical vesta or the variety terpsichore. The head and thorax of 
these specimens appear to be pure green but in certain lights have blu- 
ish reflections. The tergites of some of them are brassy green, tinged 
with coppery red after the manner of some of Cockerell^s specimens of 
aipreola, whereas others have the tergites entirely coppery red except 
for the two black apical tergites. The localities in the Canal Zone 
represented by these specimens are: 

Balboa, June 19, 1914, Aug. 21, 1914, Oct. 4, 1914, Oct. 21, 1914, 
Nov. 15, 1914 (T. Hallinan), Nov. 7, 1923 (F. E. I^utz); Empire, Jan. 
6, 1914 (T. Hallinan); Las Cruces Trail, near Corozal, Sept. 19, 1915 
(T. Hallinan) ; Coroz^, Jan. 3, 1929 (C. H. Curran) and Nov. 17, 1930 
(H. F, Schwarz); Chiva Chiva Trail, Nov. 18, 1923 (F. E. Lutz). 

Augochlora (Odontoclilora) miilleri Cockerell 

Aiigochlora miiUeri Cockerell, 1900, Proc. Acad. Nat. Sci. Philadelphia, LII, 
pp. 361, 367. 

One female, Nov. 13, 1923 (F. E. Lutz) ; two females, Dec. 1, 1930 
(H. F. Schwarz); and four females, March 4-6, 1933 (H. F. Schwarz). 

Females were collected also on Chiva Chiva Trail, Nov. 24, 1930 
(H. F. Schwarz) and at Pacora, March 9, 1933 (H. F. Schwarz). 

Augochlora (Odontochlora) smaragdina Friese 

Augochlora smaragdina Friese, 1916, Stett. Ent. Zeit., LXXVII, p. 312j 

One female, March 22, 1933, collected by H. F. Schwarz. 

Females were taken also at Balboa, Aug. 20-21, 1914 (T. Hallinan), 
and on the Culebra-Arrijan Trail, Jan. 1, 1915 (T. Hallinan). 

This species was described by Friese from San Jos6, Costa Eica. 
There are in the American Museum collection two females from San 
Mateo, Costa Rica, dated July 7, 1920 and May, 1921, respectively, 
which Friese had identified as smaragdina and to which he has attached 
type labels. These specimens, which have the rank of metatypes, agree 
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with the specimens here designated smaragdina but depart from the 
description of smaragdina in one or two details. The principal point of 
departure is that both the San Mateo specimens and the Canal Zone 
specimens have very narrow black apices to the abdominal tergites, 
whereas, according to Friese, smaragdina differs from graminea partly 
because of the absence of such black rims in smaragdina, I am assuming 
that the San Mateo specimens, notwithstanding this seeming discrep- 
ancy, are sufficiently close to the holotype to be considered true smarag- 
dina. If so, it should be noted that smaragdina, like mulleri, belongs to 
that division (Odontochlora) of Angochlora that has a spine at the base 
of the under side of the abdomen, and that the tuft of brown hairs which, 
according to Friese, occurs on the sides of tergite 6 is even more conspicu- 
ously developed on the sides of tergite 5. 

Augochlora (Odontochlora) nigrocyanea Cockerell 

Augochlara nigrocyanea Cockerell, 1897, Trans. Amer. Ent. Soc., XXIV, p. 3 44. 

Augochlora nigrocyanea Cockerell, 1928, Psyche, XXXV, p. 181 (Ancon). 

One female was collected by F. E. Lutz on Nov. 13, 1923. 

Females have been collected also in other localities of the Canal 
Zone as follows: Balboa, Nov. 11, 1914 (T. Hallinan), and Nov. 7, 
1923, at a yellow ^^morning glory*’ (F. E. Lutz); Chiva Chiva Trail, 
March 11, 1933 (H. F. Schwarz). Males were collected at Balboa by T, 
Hallinan on Oct. 16, 1914 and on Aug. 20, 1915. 

There is great variability in the development of the spine at the 
base of the venter. In some specimens (including the one from Barro 
Colorado) it may even be lacking. As this spine is a subgeneric character 
in Odontochlora, one would be tempted to consider the insects lacking 
this character as distinct if they were not connected by intergrades 
with the heavily spined specimens. 

Megalopta forniz panamensis Cockerell 

Megcdopta fornix v&r. pananicnsis Cocsmxijjh, 1919, Proc. U. S. Nat. Mus., LV, 
p. 207 (Trinidad Rio, Panama; Boquete, Chiriqui, Panama; and Paraiso, Canal Zone). 

Megalopta fornix var. panamensis Friese, 1926, Stett. Ent. Zeit., LXXXVII, 
pp. 133-134 (repeats description and locality records of Cockerell, 1919). 

Megalopta fornix panamensis Cockerell, 1928, Psyche, XXXV , p. 181 (Barro 
Colorado Island). 

Megalopta fornix panamensis Rau, 1933, ‘Jungle bees and wasps of Barro 
Colorado Island,* p. (Barro Colorado Island). 

Two females, Nov. 22-23, 1930, collected by H. F. Schwarz; two 
females, Nov. 27, 1930, collected by E. I. Huntington; eleven females, 
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Feb. 26 to March 21, 1933, and one male, March 18, 1933, collected by 
F. E. Lutz. 

All of these specimens were taken at light either at the Laboratory 
or at the house of Dr. F. E. Chapman on the laboratory clearing of 
Barro Colorado Island. The specimen reported in Mr. Rau’s book was 
‘'found in the laboratory at six a.m:. on September 22.'^ 

Considerable variability occurs among the individuals of this rela- 
tively large series. Vachal (1904, Misc. Ent., pp. 113-114) in his key to 
what he classifies as ^^Halicti megalopti^^ gives as one of the characters of 
his fomix a six-spined condition of the calcaria. Cockerell (1919, Proc. 
U. S. Nat. Mus., LV, p. 207) does not mention the number of spines on 
the calcaria of iusfomix panamm^is. An examination of the series before 
me indicates that the number of spines varies from 4 to 7, with 5 spines 
the more usual condition. There are even several cases of as 3 niimetry, 

4 spines occurring on the posterior calcarium of one of the hind legs and 

5 spines on the posterior calcarium of the opposite hind leg, or 6 spines 
on the posterior calcarium of one of the hind legs and 6 spines on the 
posterior calcarium of the other 

In some of the specimens there is an angulation on the under side of 
the cheeks that suggests the feeble beginnings of the strongly developed 
tubercle or stout obtuse spine characteristic of what has here been 
identified as Megalopta genalis. The sculpturing of M. fornix panamen- 
sis is very similar to that of the specimen identified as genalis, even to 
the inclusion of the characteristic basal area of the median segment. 
Although Meade-Waldo states in the case of his gmalis that “joint 3 of 
antennae is hardly longer than joint 4,” the specimen of what I believe 
to be genalis does not differ greatly in the proportions of its antennal 
segments from fornix panammds. Looked at from the side where joint 
3 is shortest, the difference in length between joints 3 and 4 is not great, 
but looked at from the side where joint 3 is longest, the relative length as 
between joints 3 and 4 distinctly favors joint 3. 

The size of the females ol jomix panamensis in the series before me 
varies from lOK to 13 mm. as against 10^ to 12 mm. in the case of the 
t\\'^o females on which Cockerell's description was based. Even the in- 
dividuals of maximum size in the present series fall far short of the 17 
mm. indicated by Vachal for typical 

^Comparable variability is found in the genus Augochlora. Schrottky (1909, Deutsoh. Ent. Zeit. 

g . 481) restricted Cookerelrs Augochloropais to AugooElora-like bees that have only three spines on the 
ind calcarium of the third tibiae, established the subgenus Tetrachlora somewhat diffidently for those 
Augochlora that have four spines on this calcarium, and, because of the frequent variability in the 
number of Uie spines in excess of four, lumped all Augochlora having from 5 to 7 spines in the subgenus 
Paraugochloropain. Other writers, too (for instance Cockerell, 1906, in Canadian Entomologist, 
XXXVIII, p. 162) refer to asymmetry In the number of the spines in AugocUora, 
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Several of the females were bearing pollen. The pollen grains, al- 
though all of pale h\ie, were of at least four different types, indicating 
that these bees do not favor a single flower. The pollen gi*ains on one 
of the bees were globular and semitransparent; on a second bee globular 
and semitransparent but of much smaller diameter ; on a third bee trans- 
parent, oval in oiitline, flattened, with microscopic sculpturing; on a 
fourth powder-like and dull white. 

Megalopta genalis Meade-Waldo 

Megalopta gemlis Meade-Waldo, 1916, Annals and Mag. Nat. Hist., (8) XVII, 
pp. 452, 453-454 (Bugaba, Panama). 

One female, collected by F. E. Lutz, March 23, 1933, at light, near 
the I laboratory. 

The specimen agrees with the description of Meade-Waldo except 
in the following details. Meade-Waldo states that the number of spines 
on the posterior calcarium of the third pair of legs is 4, wheieas the 
present specimen has 6 spines on this calcarium — approximating the 
condition in Friese’s armata from Ecuador, which in other respects also 
seems very similar. The fact that fornix panamensis varies greatly in the 
number of spines on the calcaria leads me to think that a similar range of 
variability may occur in genalis. 

The second point of difference is in the relative length of the hind 
tibiae and hind basitarsi, which, according to Meade-Waldo^s descrip- 
tion, are of equal length. In the specimen from Barro Colorado the hind 
tibiae are distinctly longer than the hind basitarsi, agreeing in this 
respect with all the species of Megalopa that I have had a chance to 
examine. It seemed barely possible that an error had crept into Meade- 
Waldo’s description respecting the relative length of the hind tibiae and 
hind basitarsi and I accordingly requested Mr, Robert B. Benson, of the 
British Museum, to examine the type of genalis with reference to the 
proportions of these joints and other details. Mr. Benson has kindly 
written me as follows: 

In reply to your letter of the 2nd June, I have examined Meade Waldo's type of 
Megalopta genedis. The comb on the calcaria of the hind tibia appears to me to have 
five spines on the left leg and six on the right leg, that is induing the apical spine. 
The posterior tibia is certainly longer than the metatarsus (2.9 mm. and 2.2 mm.). 
There are several specimens of this species that have been added to the collection later 
from Colombia, Gorgona Island, 1 9 July 1924, 1 9 October 1924, Miss L. P. Chees- 
man; 1 9 July 1924, 2 9 9 October 1924, Miss C. Longfield. 

Thus, differences that existed between Meade-Waldo’s description 
and the Barro Colorado specimen have been reconciled through an 
examination of Meade-Waldo^s type. 
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Xylocopa flmbriata Fabricius 

Xylocopa fimhnata Fabricius, 1804, SSyst. Pie^.,’ p. 340* 

Xylocopa Jimbriata Chkksman, 1029, Trans. Entom. Soc. London, LXXVII, p. 
144 (Taboga Is.). 

Xylocopa fmhriata Rau, 1933, ‘Jungle bees and wasps of Barro Colorado Island,* 
p. 185 (Barro Colorado Island). 

Rau enumerates this bee in his account of the bees and wasps of 
BaiTO Colorado. 

In the American Museum collections there are females of this species 
from Ancon, Nov. 21, 1923, and Taboga Island, Nov. 23, 1923, collected 
by F. E. Lutz. 

Xylocopa splendidula Lepeletier 

Xylocopa splendidtda Lepeletier, 1841, ‘Histoire Nat. des Insectes, Hymdnop- 
t5res,* II, p. 190. 

Xylocopa splmdidula Rau, 1933, ‘Jungle bees and wasps of Barro Colorado 
Island,* p* 185 (Barro Colorado Island). 

This species was collected by Rau in September. 

Ceratina laticeps Friese 

Ceraiina laticeps Friese, 1921, Stett. Ent. Zeit., LXXXII, p. 88. 

One female, March 6, 1933, collected by H. F, Schwarz. 

This insect accords with one of Friese's type specimens of laticeps 
from San Jos6, Costa Rica. 

Ceratina sublaticeps, new species 

Fbmai^b, — Identical with laticeps Friese except that the two enormous teeth on 
the under side of the head, characteristic of MicepSy are reduced to spines of moderate 
size that are not hollowed out or shovel-like anteriorly and are mostly rust-red instead 
of black. The large tubercles on the apical edge of the labrum, a conspicuous char- 
acter in laticeps f are in sublaticeps much reduced and .scarcely to be differentiated from 
the horseshoe-shaped rim of which they form a part. A rust-red linear maculation, 
absent in laticeps j traverses the lower part of the clypeus transversely, interrupted at 
the middle by the largo, pale yellow maculation. 

One female, Jan* 10, 1929, collected by C. H. Curran. Type in 
American Museum. 

Further collecting may establish whether laticeps and sublaticeps 
are merely extremes connected by intermediates. Yet it is perhaps 
significant that Friese, who in 1920 obtained large numbers of laticeps 
from San Jos6, Costa Rica, in his description based on these specimens, 
does not indicate variability within laticeps, 

Friese's crassiceps seems to be a fairly close relative of laticeps and 
sublaticeps. 
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Ceratina znezicazia zeteki, new subspecies 
Female. — Differs from mexicana in having only a relatively small oval spot on 
the clypeus where typical mexicana has a median maculation that extends from apex 
nearly to base, this median maculation in the case of typical mexicana being flanked 
by two semidetached smaller spots. The subspecies zetehit like typical wercicona, is 
for the most part “black slightly tinged with bronze,” but its genae, unlike those of 
typical mexicana j reflect a strong metallic green. The posterior part of the sc\itellum, 
the postscutellum, and the basal part of the metathorax of zeteki also reflect green, 
especially when viewed from behind. On the sides of the face of zeteki there is a 
roseate to copper-gr^n reflection and the unmaculated parts of the clypeus reflect 
purple. There is a rust-colored spot at the apex of the scape. The tergites are almost 
wholly blackish, the apical ones with a subdued, very dull green reflection, not 
“golden at the tip” as in typical mexicana. 

One female, Dec. 30, 1928, collected by C. H. Curran and named in 
honor of Mr. James Zetek, whose zealous and xintiring efforts on behalf 
of Barro Colorado Island have earned the gratitude of every visitor to 
its shores. 

Ceratina azteca Cresson is a close relative of mexicana and its sub- 
species zeteki. However, azteca lacks the maculations on the apex of the 
front femora and the base of the front tibiae that characterize mexicana 
and zeteki and it is somewhat more strongly (though still very finely) 
punctured on tergite 1. In zeteki this tergite is polished and in mexicana 
virtually so, the traces of punctation being exceedingly faint. Ceratina 
azteca has a greater prevalence of blue-green than has zeteki. These 
comparisons are based on an examination of the types of mexicana and 
azteca in connection with the present subspecies. 


Ceratina laeta Spinola 

Ceratina laeta Sptnola, 1841, Ann. See. Ent. France, X, p. 138, 

CercUina laeta Smith, 1861, Trans. Ent. Soo. London (3) I, p. 40 (Panama). 

Two females were collected, Dec. 23, 1928, by C. H. Curran and one 
female was collected, Deo. 3, 1930, by H. F. Schwarz at the Rear Light 
House on Barro Colorado. 

Females were collected by T. Hallinan from other localities in the 
Canal Zone as follows: Empire, Aug. 30, 1914; CulebrarArrijan Trail, 
Dec. 20, 1914; Culebra, Dec. 21, 1914; Ancon, Jan. 28, 1916 and Feb. 
3, 1916. 

In addition a male was taken at Las Sabanas, near Panama City, 
Nov. 17, 1923, by F. E. Lutz. This male accords with Friese's descrip- 
tion of that sex (1916, Stett. Ent. Zeit., LXXVII, p. 322). Ceratina 
viridula Smith, which Cockerell (1928, Psyche, XKXV, p. 176) has 



1934] SOLITARY BEES OF BARRO COLORADO ISLAND 11 


reported from Taboga Island, seems to be very closely related to Spinola’s 
laeta, but Smith’s description of the male of viridula makes reference 
neither to a maculation at the base of the mandibles nor to another, 
though smaller maculation, at the inferior extremity of the sides of the 
face — both of these maculations being present in the Jaeta male as inter- 
preted by Friese. The male from Las Sabanas has two widely separated, 
acute black spines at the middle of the apex of the penultimate sternite, 
not mentioned in Friese’s description. 

The male of cobaliina, as Cresson indicates, has “the apical seg- 
ment obtusely bidentate at tip”; in the male of laeta as conceived by 
Friese and in the male of viridula this segment is entire. I have examined 
the type of cobaUina and find that the basal area of tergites 2-3 of 
cobaliina (that area that Cresson speaks of as having “a golden reflection 
in certain lights” but that under other light conditions is rather dark- 
colored) has longitudinal plicae of irregular length in contrast to the 
condition in laeta, which has these basal areas mostly smooth with a 
few punctures but no plicae. 

Centris lanipes Fabricius 

Apis hnipes Fabricius, 1775, ‘Syst. Ent.,’ p. 386. 

Centris lanipes Fabricius, 1804, ‘Syst. Piez.,’ p. 360. 

One female, March 5, 1933, collected by F. E. Lutz. 

Two females were collected also at Pacora, Panama, on March 19, 
1933, by H. F. Schwarz. 

It is difficult to decide from the brief description pven by Fabricius 
whether his lanipes is indeed the insect that Friese interprets it to be. 
Smith’s tarsata, which Friese (1900, Annalen k. k. naturhist. Hof- 
museums, XV, p. 313) regarded merely as a variety of lanipes, was 
reported from Barro Colorado by Cockerell. 

Centris labrosa Friese 

Centris labrosa Fkibsjbi, 1899, Term6sz. Fftzetek, XXIII, p. 44. 

One female, collected Nov. 15, 1930, by E. I. Huntington. 

This specimen is only IIK mm. long and might seem, therefore, to be 
assignable to the variety simplex rather than to true labrosa, which is 
described as being 14-16 mm. in length. However, the hairs of the 
mesonotum and of the scutellum are dark-tipped as in the typical 
variety, and the specimen has accordingly been placed with true labrosa. 

Females were collected also at Corozal, Jan. 16, 1929, and Jan. 21, 
1929, by C. H. Curran. 
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Centris labrosa variety simplex Friese 
Centris labrosa var. simplex Fbibsb, 1899, Term^sz. Puzetek, XXIII, p. 44. 

One female, collected Nov. 29, 1930, by H. F. Schwarz. 

Just as the specimens from the Canal Zone of true Idbrosa are smaller 
than specimens from other regions, so the Barro Colorado example of 
the var. simplex falls below the specifications of size given for that 
variety by Friese. Indeed in stature it is rather like lanipes, being only 
10 mm. in length instead of 12-13 mm. as noted in Friese's description. 
Its thoracic hairs correspond in coloration with those of the variety 
simplex. 

Specimens of simplex from other localities in the Canal Zone are 
more nearly of orthodox size. These localities include Balboa, June 28-29, 
1914 (T. HaUinan), and Empire, Aug. 30, 1914 (T. Hallinan). 

Centris proxima Friese 

Centris (Rhodocentris) proxima Friesb, 1900, Aanalen des k. k. naturhist. Hof- 
museums, XV, pp. 243, 307. 

C&niris proxima Cockerell, 1919, Proc. U. S. Nat. Mus., LV, p. 190 (Alhajuela, 

Four males, Feb. 27, 1933 (F. E. Lutz), one female, March 6, 1933 
(H. F. Schwarz), and one female, March 7, 1933 (F. E. Lutz). 

Regarding the four males collected on Feb. 27, Dr. Lutz has the 
following field note; 

“A Centris was buzzing about the end of a folded banana leaf. In 
sweeping the net to catch it (about 4:30 p.m.) I hit the leaf and was 
surprised to find that I had caught four or five. Apparently they had 
gone in there to sleep.’’ 

The males are even smaller than those reported by Crawford (1906), 
being about 13 mm. in length; the female is between 16 and 17 mm. . 

Centris inermis gualanensis Cockerell 

Centris inermis gucdanensis Cockerell, 1912, Annals and Mag. Nat. Hist., 
(8) IX, p.568. 

One female, March 7, 1933, collected by F. E. Lutz. 

The specimen is slightly smaller than the specimens on which 
Cockerell’s description is based (about 16 mm. instead of about 17 or 18) 
and the labrum lacks a dark apical spot. However, the forelegs and 
middle legs are largely dark and in other respects, too, the specimen 
accords with Cockerell’s description. Typical inermis has been reported 
by Cockerell from Red Tank in the Canal Zone (1928, Psyche, XXXV, p. 
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173), and a specimen assignable to the variety gmlanensis was collected 
by T. Hallinan at Balboa on Nov. 6, 1916. 


Centris poecila Lepeletier 

CerUris poecila IiEpbletibr, 1841, 'Histoire Nat. des Insectes, Hym^nopt^res, 
II, pp. 154-166. 

Centris poecila Gbirodo, 1893, Bull, della Soc. Ent. ItaUana, XXV, pp. 267- 
268 (Chiriqui, Panama; deacription of the male). 

Centric poecila Cockerell, 1928, Psyche, XXXV, p. 173 (Red Tank, Canal Zone). 

One female, Mai’ch 15, 1933, collected by H. F. Schwarz. 

This species has been collected also at the following localities in the 
Canal Zone: Balboa, April 21, 1914, June 12, 1914 (male), and June 12, 
1916, by T. Hallinan; Farfan, May 8, 1915, by T. Hallinan. 

Centris tarsata Smith 

Cmiris larscUa Smith, 1874, -Annals and Mag. Nat. Hist, ( t) XIII, p. 371. 

CerUris tarsata Cockerell, 1928, Psyche, XXXV, p. 173 (Bam Colorado Island). 

A specimen, collected by N. Banks on July 23, 1924, is recorded in 
the catalogue of the Laboratory. 


Melitoma fulvi£rons marginella (Cresson) 

Melissodes ? marginella Cresson, 1872, Trans. Amer. Ent. Soc., IV, p. 282. 
One male, Dec. 23, 1928 (C. H. Curran). 


Tetrapedia calcarata Cresson 

Tetrapeilia calcarata Cresson, 1878, Trans. Amcr. Ent. Soc., VII, p. 136. 

One female, Nov. 13, 1923 (F. B. Lutz) and one female, Dec. 12, 
1928 (C. IL Curran). 

In ('reason’s description no mention is made of two rather faint, 
narrow, longitudinal striix's of dull yellow that are traceable on the 
mesonotum of the type and are present also in the Barro Colorado speci- 
mens and in specimens from Guatemala. In a series from Guatemala of 
the closely related Tdrapedia ahdominalis Cresson these thoracic stripes 
are lacking. Tetrapedia cdcarctia also has the axillae maculated, whereas 
in dbdominalis the axillae are black. 

Other localities in the Canal Zone where this species has been col- 
lected are: Ancon, March 4, 1914 (T. Hallinan), and Culebra-Arrijan 
Trail, Nov. 29, 1914 (T. Hallinan). 
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Tetrapedia lugubris Cresson 

Tetrapedia luffidma Cbrsson, 1878, Trans. Amer. Ent. Soc., VII, p. 136. 

One male, Jan. 7, 1929, collected by C. H. Curran. 

Cresson described the. legs of lugubris as simple,’' contrasting them 
with those of the male of maura, but as a matter of fact they are not 
wholly simple. An examination of Cresson’s type shows that on the 
under side of the hind metatarsi, somewhat above the middle of the 
anterior edge, there is a rather strong tooth. The patch of white pubes- 
cence posteriorly on the apical tip of the hind tibiae is frequently absent, 
judging from a series before me from Guatemala, and the pale spots 
on the extreme sides of the fourth and fifth tergites of the abdomen are 
also, it seems, possibly the exception rather than the rule. These ab- 
dominal markings as well as the white hair patch on the apex of the hind 
tibiae are absent in the specimen of lugubris from Barro Colorado, which 
structurally is in agreement with Cresson’s type. 

I have checked with Cresson’s type also a metatype of Friese’s 
Tetrapedia derdiventris from San Jos4, Costa Eica. Friese’s insect agrees 
with Cresson’s even to the inclusion of the white tibial hair patch and the 
abdominal markings. Friese’s insect, however, is of somewhat larger size. 

Osiris barro-coloradensis, new species 

Female. — For the most part impunctate and shiny. Honey-colored to ferrugin- 
ous with black areas. 

The head black except for the broadly truncated clypeus, protuberant supra- 
clypeal area, basal two-thirds of mandibles, labrum, scape in front, and flagellum 
more or less beneath — all of these areas being honey-colored. The outermost tooth 
of the mandible, extending conspicuously beyond the succeeding tooth, which is 
dwarfed in comparison. The clypeus and siipraclypoal area shiny, with sparse, 
blotchy, rather large but shallow punctures. The front rather depressed, below the 
level of the clypeus the supraclypeal area, and even the sides of the face, and clothed 
like the sides of the face fairly densely with scalelike, appressed ochraceous to olivace- 
ous hairs. Rather similar appressed hairs clothe the cheeks. The hairs on the clypeus, 
labrum, and mandibles, though erect, are rather sparse, pale, and inconspicuous. 
A longitudinal carina extends from the middle ocellus to the summit of tire supra- 
clypeal area. Segment 4 of the antennae longer than either segment 3 or segment 6. 
The eyes somewhat convergent below. 

The upper third of the mesopleura, the mesonotum, the axillae (in part) black; 
the other parts of the thorax honey-colored. The pronotum emarginate above at the 
middle with the area to each side of the emargination rather swoUen, even tuberculate 
in appearance. The mesonotum with three short, impressed lines on its anterior half. 
The mesopleura with a few, not readily traceable, large but shallow, l^lotchy punctures. 
The hair on the mesonotum scalelike, appressed and ochraceous (similar to that of 
the front) ; erect, honey-colored, but somewhat inconspicuous hairs on the pronotum, 
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tubercles, and mesoplcura; longer, erect, and honey-colored but more conspicuous 
hairs on the scutellum and the sides of the propodeum, the middle of which is bare, 
polished and shiny. 

The legs honey-colored to femiginous except for the following parts: hind tibiae, 
which grade from honey color at the base to dark brown or black at the apex; the 
wholly black hind basitarsi, which are oval in shape, flat on their under side, distinctly 
convex to swollen on their outer side, and at their broadest distinctly broader than the 
corresponding tibiae. The calcaria are long, honey-colored and ultramicroscopically 
ciliate along their inner surface. The hair of the legs is concolorous with the areas 
covered, black on the black parts, hon«y-colored on the honey-colored areas. The 
tarsal claws are bulbous at the base and have a V-shaped cleft; the longer arm of each 
claw runs to an exceedingly fine, sharp point. 

The wings hyaline with pale honey-colored venation and stigma. Eight hamuli 
on anterior margin of hind wing. 

The abdomen rather more reddish than the pale honey-colored clypeus and 
scutellum, of somewhat uneven hue but not suffused with black. The tergites bare, 
shiny, and hairless. The last sternite much produced and narrow. The long, exposed, 
forward-directed sting nearly attaining the apex of tergite 2. The venter with a few 
ferruginous hairs. 

Length about 7 mm., exclusive of the sting. 

One female, collected on Barro Colorado, Feb. 27, 1933, by H. F. 
Schwarz. 

Apparently closely related to Osiris panamemis Cockerell and Osiris 
aculeatus Friese. It diiBfers from the descriptions of both in having the 
tibial spurs of the middle and hind legs honey-colored to ferruginous, not 
*'dark^' as indicated for panamensis nor black as indicated for the 
calcaria of the hind leg of aculeatus. There are no reddish marks above 
each eye as indicated for panamensis. The mesopleura are sharply 
divided into a black basal region and a red apical region, whereas panor 
mends is said to have '^mesothorax black'' and in the case of aculeatus 
only the mosonotum of the thorax is mentioned as being black. The 
basitarsi of tho hind legs are black, swollen, and broader than their 
tibiae, not of like width as noted for panamensis and aeuleatus. In size 
the present species aligns itself with panamends rather than with the 
larger aculeatus, but the mandibles are black at the apex, not unicolorous 
as Friese interprets the mandibles of panamends to be, 

Euglossa pUiventris Guerin 

Euglossa pUiventrie Guerin, 1846, ‘Iconographie du R6gne Animal,' III de 
Cuvier, p. 468. 

One female, Dec. 24, 1928 (C. H, Curran) and one male, Feb. 28, 1933 
(H. F. Schwarz). 

The hind margins of the tergites of these specimens ^'when seen 
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from a direction opposite the light’’ are a rich purple, approaching the 
condition described by Cockerell in his variety imperialis. However, 
specimens from other localities — Brazil, Bolivia, Costa Rica — also re- 
flect purple when similarly viewed. 

In the catalogue of the Laboratory on Bairo Colorado Island are 
recorded one female, April 18, 1926, and two males, May 10, 1926, that 
were collected by C. T. Greene and identified by S. A. Rohwer. 

Euglossa piliventris variety imperialis CockereU 

Eughssa (Gloasura) piliventris imperialis Cockerell, 1922, Proc. of U. S. Nat. 
Mus., LX, Art. 18, p. 6 (Rio Trinidad, Panama). 

Euglossa piliventris imperialis Cockerell, 1928, Psyche, XXXV, p. 173 (Barro 
Colorado Island). 

In addition to the record published by Cockerell in 1928 there is 
in the catalogue at the Laboratory on Barro Colorado record of a speci- 
men collected July 13, 1924, by N. Banks, the determination having 
been made at the Museum of Comparative Zoology. 

Euglossa cordata (Linnaeus) 

Apis cordata Linnaeus, 1758, ^Syst. Nat.,^ 10th Ed., I, p. 576. 

Euglossa cordata Smith, 1862, Trans. Ent. Soc. London, (3) I, p. 41 (Panama). 

Euglossa cordata Cockerell, 1922, Proc. U. S. Nat. Mus., LX, Art. 18, p. 7 
(Ancon, Alhajuela, Paraiso, Taboga Island, Matico, Hernandez). 

Euglossa cordata Cockerell, 1928, Psyche, XXXV, p. 175 (Barro Colorado 
Island). 

Euglossa cordata Chbbbman, 1929, Trans. Entom. Soc, London, LXXVII, p. 145 
(Taboga Island). 

Two females collected, Dec. 24, 1928 (C. H. Curran) and March 
2, 1933 (F. E. Lutz). 

Females were collected also at Balboa, Jan. 23, 1914 (T. Hallinan); 
Farf an, June 20, 1915 (T, Hallinan) ; Culebra, Dec. 27, 1914 (T. Hallinan) ; 
Corozal, Jan. 21, 1929 (C. H. Curran). Males were collected at Balboa, 
July 17, 1914 (T. Hallinan) ; Patilla Point, Feb. 1, 1929 (C. H. Curran) ; 
Pacora, March 19, 1933 (H. F. Schwarz). 

Euglossa variabilis mixta Friese 

Eughssa variabilis mixta Friese, 1899, Term6sz. Fuzetek, XXII, p. 135 (Chiri- 
qui, Panama). 

Eughssa variabilis mixta Cockerell, 1917, Canadian Entomologist, XLIX, p. 
145 (Tabemilla, Cabima, and Las Cascadas, near the Canal, Panama). 

Eughssa variabilis mixta Cockerell, 1922, Proc. U. S. Nat. Mus., LX, Art. 18, 
p. 6 (Rio Trinidad, Panama). 
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In the catalogue at the Laboratory, Barro Colorado, there is record 
of two females collected by C. T. Greene, May 10-12, 1926, and identified 
by S. A. Rohwer. 


Eufflossa cupreiventris Cheesman 

lEughsm igniventris Peiesb, 1926, Stett. Ent. Zeit., LXXXVI, Heft 2, pp. 29-30. 

Euglossa cupreivmlris Ohbbsman, 1929, Trans. Ent. Society London, LXXVIT, 
p. 146 (Panama). 

Two females, Feb. 26 and March 3, 1933 (F. E. Lutz). One of the 
specimens was collected “in the forest, near the ‘AUee tree’.” 

This species seems to be very closely related to Excglossa igniventris 
from Costa Eica. Miss Cheesman’s description of the punctation of the 
abdomen applies to the specimens before me rather more closely than 
does the description of Friese, who speaks of the abdominal punctation 
of his igniventris as “fast runzlig.” But, while it is true that the apical 
part of tergite 1 and at least the greater part of tergite 2 is finely if 
densely punctured, the sides of these tergites and of the succeeding tergites 
are roughened, and it may be that Friese was concentrating on these 
lateral areas when drawing up his description. Miss Chessman’s de- 
tailed description of the thoracic punctation applies well to the present 
specimens. 

Friese describes the coloration of his igniventris as blue-green (except 
for the reddish-golden abdomen). In the specimens before me the head, 
thorax, and legs are of a deeper green than the corresponding parts in 
Smith’s ignita and reflect deep blue to purple in certain lights. The 
reverse side of the hind tibiae and hind femora is of a particularly deep 
purple hue (almost blackish in the case of the hind tibiae). The outer 
side of the hind tibiae, on the other hand, is a brassy green (more golden 
in most lights thair the other parts and even with a trace of pink, as 
stated by Miss Cheesman, but in some lights there are bluish tints even 
over its shiny surface). 

The scutellar cushion, as described for both igniventris and euprei- 
ventris, is very minute, and a metallic red to copper-colored abdomen 
characterizes both of these species. 

In addition to the specimens from Barro Colorado, there are in the 
American Museum two females of cupreiverUris from Balboa, Canal Zone, 
Oct. 20, 1914, and June 27, 1915 (T. Hallman), and one male, Nov. 5, 
1914 (T. Hallinan). 

In contrast to the female the male has its clypeus extensively purple 
and the inner orbits of the eye are bordered on their lower third by a 
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narrow cream-colored stripe; the stripe on the scape is more distinct 
than in the female. The scutellum, like that of the female, is level, not 
with a median longitudinal depression. In the specimen under considera- 
tion there is, curiously enough, a little tuft of erect hairs in the same posi- 
tion as the scutellar cushion of the female, but this unusual character may 
be peculiar to the individual. The four basal abdominal tergites of the 
male are colored like those of the female, but the three apical tergites 
are green. 

Euglossa cyanura Cockerell 

Euglossa cyanura Cockerell, 1917, Canadian Entomologist, XLIX, p. 146 
(Porto Bello, Panama). 

One female, Jan. 7, 1929, collected by C. H. Curran. 

Euglossa (Eulaezna) dimidiata (Fabricius) 

Ayis Fabricius, 1793, ^Ent. Syst. Emendata,' II, p. 316. 

Euglo&sa (Evlema) dimidiata Friesb, 1899, Term4sz Pttzetek, XXJI, pp. 130, 
133, 164-166 (Panama). 

Euglossa dimidiata Schrottkt, 1903, Revista do Museu Paulista, V (1902), 
pp. 585. 688, 598 (Chiriqui). 

One female, Nov. 9-10, 1923 (F. E. Lutz), three females, Dec. 21, 
1928 (C. H. Curran), one female, March 7, 1933 (F. E. Lutz), one male, 
Feb. 26, 1933 (E. I. Huntington). 

In at least three of the females and in the male the hairs on the 
apical portion of tergite 4 incline to yellow rather than red, being only 
slightly warmer in tint than the yellow hairs on the apices of tergites 
1-3. In this respect these specimens seem to approach Friese's variety 
flavescensy but tergites 1-3, unlike flavescensy are of normal width tod 
tergites 5-6 (7) have the fox-red hairs of the typical subspecies, not the 
yellow hairs that distinguish flavescms. 

In the card catalogue of the Laboratory at Barro Colorado Island 
there is record of two females of dimidiata collected May 10-12, 1926, 
by C. T. Greene and identified by S. A. Rohwer, 

Exaerete frontalis (Gu6rin) ^ 

Evylossa frontalis GtrfiRiN, 1845, ‘Iconographie du R^gne Animal,* IIT de Cuvier, 
p. 458. 

One female, March 23, 1933, collected by E. I. Huntington. 

The specimen is somewhat smaller than that on which Guerin's 
description was based (23 mm. as against 28 mm.) and it is smaller, too, 
than a series of frontalis from Rio Caiary-Uaupes, State of Amazonas, 
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Brazil, Sept, 13, 1906 (H. Schmidt), in the American Museum collection. 
The specimen from Barro Colorado is slightly blue-green in contrast to 
the purer green of the Amazonas specimens, and in certain lights its 
reflections arc purple. Nevertheless, structurally it alligns itself with 
frontalis and hence I have so designated it. 

Megachile candidella Mitchell 

MegaekUe candideUa MiTCHBiiii, 1930, Trans. Amer. Ent. Soc., LVI, pp. 167, 206. 

One female, Feb. 27, 1933, collected by H. F. Schwarz. 

Megachile mezicanum Cresson 

Megachile mexicanum Cresson, 1878, Trans. Amer. Ent. Soc., VTI, pp. 127-128. 

One female, Feb. 18, 1929 (C. H. Curran), and one male, March 3, 
1933 (H. F. Schwarz). 

The male is the only sex represented in the collection of Cresson’s 
types at the Academy of Natural Sciences of Philadelphia. The male 
collected at Barro Colorado corresponds structurally with Cresson’s 
male and in all other respects, too, except that (1) the legs above the 
apex of the tibiae are a trifle darker in hue (black rather than dark brown) 
in the Barro Colorado specimen and (2) there is in the Barro Colorado 
specimen neither pale, appressed pile on tergite 5 nor dense, appressed, 
cream-colored pile (described by Cresson as “pale golden yellow”) on 
tergite 6. This pile in the Barro Colorado male is black, but the black 
appearance is probably a discoloration due to moisture. There are long 
black hairs fringing the sides of the apex of tergite 5 in Cresson’s male 
as in the male from Barro Colorado. 

The female accords closely with Cresson’s description of that sex, 
except that the punctation of the mesonotum impresses me as mod- 
erately dense rather than as sparse; the punctation accords with that 
of the male allotype and with that of the male from Barro Colorado. 

Megaobile fossoris Smith 

Megcuihile Jimoris Smith, 1897, 'Descriptions of new species of Hymenoptera in 
British Museum,' pp. 76-76. 

One female, collected Feb. 27, 1933, by H. F. Schwarz. 

This specimen runs to leucocmtra in Schrottky’s key to the Brazilian 
species of Megachile (1914, Revista do Museu Paulista, IX, p. 139) 
and checks up with Schrottky’s descriptions of leucocenira (1909, Anales 
de la Sociedad Cientifica Argentina, LXV, primer semestre, p. 236, and 
1914, Revista do Museu Paulista, IX, pp. 164-165). In Mitchell’s key 
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to certain of the Neotropical Megachile (1930, Trans. Amer. Ent. Soc., 
LVI) it runs to fossoris. Mitchell makes Schrottky’s leucocentra a 
synonym of fossoris, and Schrottky himself indicated (1920, Revista do 
Museu Paulista, XII, p. 198) that the name leucocentra had better be 
suppressed. Specimens of fossoris that I have been able to examine from 
localities in Brazil and Costa Rica have the legs fuscoferruginous after 
the manner of leucocentra rather than ferruginous as indicated by Smith 
for fossoris, which may have been slightly aberrant in this respect from 
the prevailing form. A specimen from Par^ in the American Museum 
collection has been made by Friese the female of harhaiula, which was 
described by Smith from the male. Whether or not this association is 
con*ect, fossoris is an insect of wide distribution, ranging from Paraguay 
and Brazil into Central America. 

Megachile curvipes Smith 

Megachile curvipes Smith, 1853, 'Catalogue of hymenopterous insects in British 
Museum/ 1, p. 187. 

One male, March 16, 1933, and seven females March 6-24, 1933, 
collected by H. F. Schwarz. 

Smith’s type, a male, is not in the British Museum. A dose relative 
of curvipes seems to be Smith’s barbatula. In his description of barbatula 
Smith makes no mention of the structure of the third pair of legs, so 
characteristic in curvipes, but a male from Teffe, Amazonas, which 
Friese identified as barbatula, agrees with Smith’s description of barbatula 
in the characters mentioned in that description, and in addition has the 
small tooth on the hind femora beneath and the curved hind tibiae 
characteristic of curvipes. The male from Barro Colorado lacks the floe- 
cus of white at the base of the hind metatarsi mentioned in the descrip- 
tion of barbatula and shared by the specimen from Teffe, but its two basal 
abdominal segments are predominantly ferruginous as called for in the 
description of barbatula. The description of curvipes reads: ‘*The inter- 
mediate tarsi behind and the posterior pair in front have a loose fringe 
of long white pubescence.” In the Barro Colorado male these fringes 
are not especially developed and there are long dark hairs intermingled 
with the white. It may be, therefore, that the Barro Colorado insects 
should rank as a subspecies of curvipes, with some of the characters of 
barbatula, but in the absence of the type of curvipes it seems preferable 
not to attempt to draw distinctions.^ 

U am indebted to Mr. Robert B. Benson of the British Museum (Nature Histozy) for kindly ex- 
amining the type of Megachile barbatula Smith. Mr. Benson reports: It agrees with M. curvipea in all 
the characters you mention. The underside of the middle tibia is produced and teurminates at the apex 
in a stout spine. On the underside of the hind femora, between the middle of the segment and the apex, 
there is a small tooth and the hind tibiae are also sharply curved.” All of these structural characters 
M. curvipea shares with M. barbatula. 
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The females I associate with the curvipes male resemble in a number 
of ways the corresponding sex of fossoris, having like it quadiidentate 
mandibles, reddened on the apical half except for the black teeth, a 
small triangular emargination on the apical middle of the clypeus, rather 
sparsely punctate clyijcus medianly, fulvous hairs on mesonotum and 
scutellum, and fermginous tcgulae and nervures. They are to be differ- 
entiated chiefly through the following characters: 

Fasciae on the apices of the abdominal tergites broad, uninterrupted and conspicuous. 
The last two stemites and the sides of the third stemite from the end with black 

hairs fossoris. 

Fasciae on the apices of the abdominal tergites narrow and inconspicuous, overlaid by 
thin fringes of black hairs. The last three stemites and the sides of the fourth 
sternite from the end with black hairs curvipes. 

Megachile totonaca Cresson 

Megackile totonaca Cresbok, 1878, Trans. Amer. Ent. Soc., VII, p. 1 1 7. 

One female, March 18, 1933, collected by F. E. Lutz; eleven females, 
Feb. 27-March 24, 1933, collected by H. F. Schwarz; one male, Feb. 
27, 1933, collected by H. F. Schwarz. 

In describing the female Cresson says : “ Pubescence of thorax.black, 
except a slight admixture of wliite on each side of prothorax above.” 
There is considerable variability in the extent of the white hairs in the 
case of the Barro (.’olorado specimens, some corresponding to Cresson ’s 
specifications, others having a band of white hairs extending the length 
of the pronotum, supplemented by a small patch of white hairs on the 
mesoplcura slightly below the tegulae, and sometimes a further patch 
at the side of the thorax between the tegulae and the axillae. Further- 
more, there is variability in the proportion of black hairs to light in the 
ventral scopa. Some specimens agree with ('resson’s description in 
having “ black at sides of basal segments,” while others have this black 
border extending in the apical segments as well. Mitchell (1930, Trans. 
Amer. Ent. Soc., LVI, p. 166) separates proaerpim from totonaca by the 
proportion of black hairs to white in their respective ventral scopas. In 
the discussion of proserpina he states (p. 187) that proserpina may pos- 
sibly be only a color variety of totonaca. 

A s the male of totonaca has not before been recorded, I offer the 
following description: 

Maub. — Black, like the female, but with the front legs orange-colored except for 
the coxae and the under side of the trochanters, the middle legs largely orange-colored 
on the femora and tibiae and lower tarsal joints, and the hind legs, while mainly dark, 
nevertheless of a dull orange color on the femora and tibiae within and on the lower 
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tarsal joints. The mandibles deep blood-red except for the black base and black P.pical 
teeth. 

The patches of white hair contrasting with the otherAvise black hair are even 
more numerous and conspicuous than in the female and as sharply circumscribed. 
The clypeus, sides of face, and front to just above the median ocellus is covered with 
rather long creamy-white hairs that conceal or nearly conceal the sculpturing. The 
dense brushlike patch of straight long hairs on the under side of each cheek near the 
lowen end is snow white in contrast to the short and inconspicuous dull gray hairs on 
the upper two-thirds of the cheek. On the thorax white hair patches occur below the 
tegulae, below the hind pair of wings, ami just behind the tegulae, but extended over 
the pronotum and on the lower half of the pleura and under side of the thorax are 
hairs that are gray. Patches of white hair occur on the lateral extremities of tergites 
1-4 but are conspicuous only on tergite 1. The apical tergite is covered fairly densely 
with appressed pale hairs in addition to a few thin erect hairs and there are pale hair 
bands on the three apical stemites. The hair on the under side of the front trochanters 
and femora is yellow, that on the outer surface of the front femora and on the front 
basitarsi above whitish. Rather spinelike yellowish-brown hairs fringe the anterior 
margin of the front tibiae. The broad, dense fringe along the posterior margin of the 
front tarsal joints is a light amber color with the tips of the hairs black. A much 
shorter fringe of whitish hairs partly overlays this much more conspicuous fringe. 
The hairs on the middle legs very long on the under side of the joints and for the most 
part white; the hairs on the under side of the hind coxae, apical part of tibiae, and 
basal part of femora similarly long and white. The tarsal joints on their inner surface 
with hairs of light golden color. All the other hairs are black. 

The punctation on the vertex is denser than in the corresponding region of the 
female, and it is a little denser (although stOl relatively sparse) also on the mesonotum 
and scutellum. The mandibles are tridendate, although the middle tooth has a slight 
irregularity or subdivision (possibly an individual difference). On the basal half of 
the inferior margin of the mandible is a triangular projection, and the lower end of 
the cheeks is grooved. The lateral ocelli are about equidistant from the eye and the 
hind margin of the head. The antennae, when backw^ard extended, do not reach the 
base of the scutellum. The first joint of the flagellum is barely longer than the pedicel 
and only about half the length of the second. 

The front coxae have two long and rather straight, forward-directed, deep brown 
spines the tips of which are armed with a needle-fine point. The basitarsus of the 
front legs is about as long as the front tibia. This basitarsus, like the two succeeding 
tarsal joints, is expanded scalelike on the anterior side, its pointed extremity ending 
slightly beyond the base of the third tarsal joint. The expansions of tarsal joints 2-3 
are rather long and fingerlike, pointing diagonally downward, with the result that the 
tip of the "finger” of the second tarsal joint approaches the apex of the third tsjsal 
joint. The long, dense fringe along the posterior margin of the front tarsi has already 
been referred to. There is a much less developed fringe of diagonally down-slanting, 
reddish hairs along the anterior border of the front basitarsus. 

Considerably smaller than the female, only about 10 mm. 

The male seems to be in a number of respects rather like Strand’s 
MegachiU fumicosta. 
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BCypanthidium aureocinctum panamense (Cockerell) 

H ypanthidimri panameme 19 J 3, Annals and Mag. Nat. Hist., (8) 

XII, p. 105 (Gatun, Canal Zone). 

Hypanthidium panameme ScHWAitz, 1927, Anier. Mus. Novitates, No. 263, p. 17 
(Barro Colorado Island). 

Uypanthidimi aureocinctum pavuimmM Schwarz, 1933, Amer. Mus. Novitates, 
No. 025, pp. 7-9. 

Females of this species were collected by P. E. Lutz, Nov. 13, 1923. 

DianthidiuxQ currani Schwarz 

Dianthidium currani Schwarz, 1933, Amer. Mus. Novitates, No. 624, pp. 13-16 
(Barro Colorado Island). 

This is a fairly common bee on Barro Colorado Island, a number of 
specimens having been taken in the neighborhood of the Laboratory. 
In the Old World certain Anthidiinae are knovm to build their nests in 
empty snail-shells, and it is possible that the bee of similar habit to 
which Rau refers (1933, Mungle bees and wasps of Barro Colorado 
Island,' p. 185) is cunanu Rau's bee did not hatch out from the cell 
in the snail-shell, hence identification could not be made. 

Dianthidium hanksi Cockerell 

IHanthid/iuw banksi Cockerei.u, 1928, Psyche, XXXV, p. 175 (Barro Colorado 
Island). 

The specimen on which Cockerell's description was based was 
collected by Nathan Banks on June 20. 

$tells (Odontostelis) bivittatum (Cresson) 

AnthvHuvi hivittatum Crbsbon, 1878, Trans. Amer. Knt. Soc., VII, pp. 116-117. 

Sidis (Odontostelis) Uiittatum Schwarz, 1933, Amer. Mus. Novitates, No. 650 
(Barro Colorado Island and Balboa, Canal Zone), 

One female, March 21, 1933, collected by F. E, Lutz. 

Coelioxya totonaca Cresson 

Coelioxys totomca Cresson, 1878, IVans, Amer. Bnt. Soc., VII, p. 102. 

One female, March 15, 1933, collected by F. E. Lutz. This speci- 
men has been compared with Cresson's type. 

Coelioxys scutigera Friese 

Coelioxys scutigera Fribsb, 1922, Zool. Jahrb. Syst. Geog. uud Biol., XLIV, 
pp. 430, 443. 

One female, March 9, 1933, collected by H. F. Schwarz. 

The specimen has a largely red tergite 1, contrary to the specifica- 
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tions of Friese's key, and in length attains at most 13 mm. (the upbent 
abdomen is hard to measure with accuracy) instead of 16 to mm. 
mentioned by Friese, It is possible, therefore, to consider it a local race, 
although, judging from Friese’s description, it is identical in structural 
characters. Coelioxys scutigera was described from northern Brazil. 

Coeliozys laeviffata Smith 

Coelioxys laevigata Smith, 1854, * Catalogue of hymenopterous insects in British 
Museum,’ II, p. 269. 

One male, March 16, 1933, collected by H. F. Schwarz. 

I had tentatively associated the present male with the female of 
scutigera, a somewhat closely related insect, but the characters of the 
male of scutigera noted by Friese are shared only in part by the male 
before me, whereas there is complete accord between this male and 
Smithes description of the male of laevigata. Before me is also a female 
Coelioxys from San Mateo, Costa Rica, that Friese identified as laevigata. 
Although originally described from Brazil, laevigata has been reported 
by Friese likewise from Paraguay, Bolivia, and Ecuador. 
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MOBE NEW FISHES FROM THE KASAI DISTRICT OF THE 

BELGIAN CONGO 

Bt J. T. Nichols and F. R. LaMonte 

A number of small fishes collected in 1932 by CaJlewaert, at 
Luluabourg in the Kasai District of the Belgian Congo, were overlooked 
when the remainder of his collection made at that time was studied and 
reported on.' Their examination, just completed, adds 20 forms to the 
42 from the locality previously enumerated in The American Museum of 
Natural History’s collections : namely, 5 raormyrids, 4 characins, 2 cqrprin- 
ids of which 1 is a Barbus, 5 catfishes, 3 cichlids, 1 AnaAas. Our complete 



Fig. 1. Mareuaeniua nmuMpinnds, type. 


collections from the locality now number 62 species: in percentages, 21 
mormyrids, li% characins, 35 catfishes, 5 Barbus, 6K cichlids, and 18 
otherwise distributed; characins, catfishes and cichlids being somewhat 
closer to figures for tlie Ciongo than were those reported for the incom- 
plete Luluabourg collections in 1933. 

The following new species are included: Marcusmius macuUpinnis, 
Heterohranchus plaiycephaliis, EuchHichthys houlengeri, and Steatocrarms 
elongatus. 

Blarcusenlus maculipinnis, new species 
SPEcmo Chabactbus. — ^Anal originating in advance of dorsal. Teeth 12 
or 14 scales around caudal peduncle; lateral line, 56 to 66. Depth of body, 3 to 3.3 
times in standard length; caudal peduncle 3 to 3.6 times as long as deep. Dorsal 17 


^Nichols and LaMonte, 1933, Amer. Mus. Novitatea, No. 656. 


2 


AMERICAN MV8EUM NOVITATES [No. 723 


or 18; anal 24 to 25. Caudal peduncle 1.1 to 1.3 in length of head. Front of dorsal 
and anal and base of caudal, each with a vague, blackish blotch. 

Description op Type. — Number 12355, American Museum of Natural History; 
from Luluabourg, Kasai District, Belgian Congo; August 7, 1932; collected by Father 
R. Callewaert. 

Length to base of caudal, 54 mm.; depth in this length, 3; head, 3.5. Eye in 
head, 4; snout, 6; interorbitaJ, 3.7; width of mouth, 6; greatest width of body, 2.2; 
length of peduncle, 1.3; its depth, 5; pectoral, 1.2; ventral, 2.3; longest dorsal ray, 
2; longest anal ray, 2; caudal lobe, 1.5.' 

Dorsal rays, 17; anal, 24; scales, 55, about 12 or 14 around caudal peduncle. 

Profile rounded with a blunt snout shorter than eye, projecting appreciably be- 
yond the small mouth, the corners of which lie below the front of the eye. Dorsal 
origin slightly before the middle of the anal base, equidistant from pectoral origin 
and caudal base. Front of dorsal and anal moderately elevated. 



AM. 12,356 


Fig. 2. Heterohranchus platycepkalitSf type. 

Color dusky purplish, broken into small dark spots on the lower surface of head 
and belly, not appreciably paler below than above. Ill-defined dark blotches on the 
bases of dorsal and anal in front and across the base of the caudal. 

Three other specimens, 53 to 57 mm. in standard length, were taken 
from the 8th to the 10th of August. 

This species resembles M. adsperms of the I^ower Congo but has 
fewer fin rays and more scales. It also suggests fasdaticeps Boulenger 
from Leopoldville, but has a relatively larger eye and shorter snout and a 
more uniformly dusky color. 

Heterohranchus platycephalus, new species 

Specific Characters. — Adipose fin 1.4 in base of rayed dorsal, separated from 
it by a distance about equal to 34 of dorsal base; pectoral K length of head. Head 
broad and much depressed, its depth 2.6 and its breadth 1.4 in its length, versus 2.4 
and 1 .6 in an H. longiflia of about the same size. Dorsal rays 36 ; about 16 gill rakers 
(or less) on anterior arch. 

Description op Type.— Number 12356, American Museum of Natural History; 
a single specimen from Luluabourg, Kasai District, Belgian Congo; August 10, 1932; 
collected by Father R. Callewaert. 
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Length to base of caudal, J07 mm.; depth in this length, 6.7; head (to end of 
occipital process), 3.2. Eye in head, 9; snout, 3; interorbital, 2.3; width of mouth, 
2.2; depth of peduncle, 3.6; pectoral spine, 3.7; pectoral 2; ventral, 2.7; longest 
dorsal ray, 2.5; longest anal ray, 4; caudal, 1.7; maxillary barbel, 0,5%. Eye in 
interorbital, 4. 

Dorsal rays, 36; anal, 49. 

Head broad and depressed, especially the snout. Peduncular region well com- 
pressed. Snout projecting appreciably beyond the curved, inferior mouth. Eye more 
superolateral than in longijilis; the bony top of the head conspicuously rough striate. 
Maxillary barbel reaching to or beyond the tip of the ventral; nasal barbel beyond 
the tip of the occipital process; inner mandibular to the pectoral base, and the outer 
mandibular well beyond its tip. The pectoral spine is distinctly serrate on the outer, 




Fig. 3. BxichilichthyB hcmlengerif type. 

and smooth on the inner side. Ventrals reach 
beyond front of the anal. There is a distinct inter- 
space between the dorsal and the adipose, which 
latter is rayed at least posteriorly. 

Color much as in H. longijilis, dark purplish 
gray, paler below. The adipose with a dark blotch 
at its tip; the caudal blackish distally with a narrow 
pale margin and broad, sub-basal, pale crossband. The anal lobe more or less dusky 
with a pale edge, Nasal anti maxillary barbels blackish; the others paler. 


A.M. 12357 


Euchiliclxthys boulengeri, new species 
Chakaotbjrr, — Depth of body about 6.6 to 6 in length. Eye 8 or 9 
times in length of head; 2 or 3 times in interocular width. Base of adipose fin one- 
half its distance from dorsal. Differs from royauxi in larger snout and disc; narrower 
intoorbital (2 or more in snout), shorter dorsal spine (3.2 to 3.6 in head), and color. 
The pale bands on the caudal region are more distinct, usually two quite definite ones, 
and the spots on the body are less pronounced or absent. 

Description op Type.— Number 12367, American Museum of Natural History; 
collected at Luluabourg, Kasai District, Belgian Congo; August 9, 1932; by Father 
R, Callewaert. 

Length to base of caudal, 96 mm.; depth in this length, 6.7; head, 3. Eye in 
head, 8.6; snout, 1.6; interorbital, 3; maxillary barbel, 6 or 6; width of head and of 
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disc, 1.3; depth of head, 2.2; depth of peduncle, 4; its length, 3,7; pectoral spine, 
2.3; dorsal spine, 3.0; ventral fin, 2.8; longest anal ray, 2.4; height of adipose, 8; 
lower caudal lobe (the longer), 1.4. 

Dorsal, 1, 7; anal, 9. 

Body depressed before the ventrals; peduncle compressed; lower surfaces flat; 
head and snout very broad and flat; interorbital appreciably concave; the disc very 
wide and its margin extending backward about to under the hind margin of the eye, 
as far as does the small lateral barbel. Teeth on the lower jaw somewhat coarser than 
is usual in E, royauxi, in about 26 rows from side to side. Dorsal origin about equi- 
distant from end of snout and anal origin; ventral origin nearer that of adipose than 
dorsal axil; pectorals extending back about halfway to ventral origin; ventrals to 
anal origin; anal to caudal base. Pectoral and dorsal spines smooth in front, the 
pectoral appreciably serrate and the dorsal slightly roughened behind. Skin of body 
villous; lower side of head with less crowded small papillae. 

Color rather uniform slaty, the lower surfaces paler, pinkish. A broken pale band 
diagonally downward and backward from near the front of the adipose; a second more 
complete band from V>ehind the adipose, and a third indistinct one on the base of the 
caudal. Fins dark gray, more or less broadly or distinctly margined with paler. Two 
other specimens are more or less spotted with dark on a paler ground, but less so than 
royauai. 

The following table gives certain measurements of our four speci- 
mens of Euchilichthys boulengeri, compared with an E. royaiixi, from 
Faradje, Belgian Congo. 



E, hoidengeri 

E. royauxi 



Type 




Standard length 

97 mm. 

95 mm. 

89 mm. 

77 mm. 

94 mm. 

Depth in length 

6 

5.7 

6.4 

6 

5.7 

Eye in interorbital 

2.7 

2.7%.... 

2.8 

2.6 

3 

Snout in head 

1.5 

1.5 

1.6 

1.4 

1.5 

Interorbital in head 

3 

3 

3.1 

3.4 

2.5 

Width of disc 

1.3 

1.3 

1.4 

1.4 

1.5 

Length of disc 

1.4 

1.6 

1.6 

1.6 

1.6 

Dorsal spine 

3.5 

3.6 

3.4 

3.2 

2.4 

Head in length 

3 

3 

2.8 

2.7 

3.2 


Steatocranus elongatus, new species 
Specific Characters. — Depth, 4.3 to 4.4 in standard length. Scales much re- 
duced in size above almost the entire length of the upper lateral line so that there are 
five or more rows (versus 2)4 in S, gibbicepa) between its tenth scale and the dorsal. 

Description op Type.— Number 12358, American Museum of Natural History; 
collected August 11, 1932; at Luluabourg; by Father R. Callewaert. 

Length to base of caudal, 49 mm.; depth in this length, 4.4; head, 3.5; eye in 
head, 4; snout, 2.6; interorbital, 4; maxillary, 3; depth of head (not counting crest), 
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1.5; its width, 2; depth of peduncle, 2.8; its length (from anal axil), 1.9; pectoral 
1.4; ventral, 1.2; last dorsal spine, 2.6; longest dorsal ray (filamentous), 1; third 
anal spine, 2.5; longest anal ray, 1.4; caudal, 1.3. 

Dorsal, XX, 8; anal, III, 7; scales, 32 (lateral lines 20+10); 13 or 14 around 
peduncle. 

Head only moderately compressed; lower jaw distinctly included, maxillary not 
quite reaching to below front of eye; a distinct crest of loose skin on the interorbital. 
Dorsal origin about over that of the pectoral and slightly before that of ventral; 
ventral reaching back to or little beyond the tip of the pectoral, somewhat more than 
halfway to the anal origin; dorsal filament to past the middle of the caudal; caudal 
rounded, subtruncate. Head, nape, breast, and middle of belly without scales. 
Scales between most of lateral line (anteriorly) and dorsal much reduced in size. 

Color purplish gray, the fins, with the exception of the pectorals, somewhat 
darker. 



A.M. 12358 


Fig. 4. Steatoeranus dongcUus, type. 

Another specimen from Luluabourg, collected on the 29th of August, 
measures 51 mm. in standard length. In this the ventrals are about the 
same length as the pectorals and extend a little more than halfway to the 
anal origin. The deptlh is a little greater, nuchal crest only slightly in- 
dicated, color (in preservative) more yellowish; dorsal, 8; anal, 
III, 7; scales, 32. 

Compared with two specimens of gibbiceps, 45 and 54 mm. standard 
length. These are obviously different, deeper, more compressed with 
steeper profiles, maxillary extending to under front of eye, etc. 

Leptolaxnprologus monogramma Pellegrin 

There are seven specimens sent by Father Callewaert from Lulua- 
bourg of this interesting fish recently (1927, Rev. Zool. Afr., XV, p. 55) 
described by Pellegrin. A female, 58 mm. standard length, with large 
eggs (about % diameter of eye), has the following color: brownish with a 
few faint markings above, paler below. A dark stripe from the maxillary 
through the lower border of the eye to the edge of the preopercle; 
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another from the corner of the mouth backward, not quite parallel with 
the first; upper part of opercle more or less dusky. Dorsal and caudal 
dusky, a submarginal whitish stripe on the dorsal continued backward 
across the upper part of the caudal; other fins grayish. 

In specimens of 60 and 62 mm., in the following table, dorsal and 
caudal lack the white stripe and caudal membranes are spotted with 
dusky. The others all agree in color with the one described. 


Standard Depth Head Eye in D. A. Scales 

Length Head 


40 mm. 

6.5 

3.4 

4 

XX, 9 

68 mm. 

6 

3.7 

4 

XX, 9 

60 mm. 

6.5 

3.8 

4 

XX, 10 

62 mm. 

5.8 

3.4 

4.4 

XX, 10 

64 mm. 

6.6 

3.6 

4.4 

XX, 9 

68 mm. 

6 

3.7 

4.6 

XX, 10 

68 mm. 

6.6 

3.7 

4.6 

XX, 11 
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NOTES ON THE SYRPHIDAE IN THE SLOSSON COLLECTION 

OF DIPTBRA 

By C. H. Curran 

The Slosson Collection of Diptera, now in The American Museum 
of Natural History, is in wretched condition, having been very badly 
infested with Dermestes when recrived at the Museum. Since its arrival 
it has been well cared for but, nevertheless, very many of the species 
are represented by fragments only,' and some by nothing more than a 
pin and label. AH the specimens now bear the Slosson Collection label 
and will eventually be incorporated in the general collection. 

During the transfer of the Ss^pliidae it seems advisable to note the 
rather numerous misidentifications, since many published records are 
based upon the specimens. Where determinations are correct no men- 
tion is made of the species, but in other cases notes are given. 

Microdon fuscipennis Macquart 

The specimen from Franconia, N. H., is glohostis Fabricius. 

Microdon trisMs Loew 

Of the five specimens, not one is in good condition and only three 
are recognizable: two of these are cothurnatus Bigot while one is tristis. 
All are from Franconia, N. H. 

Microdoa species 

Two specimens from Newfoundland, N. J., are M. oceUaris Curran. 

Eplstrophe gross’ularlae Meigen 

One of the specimens from Delaware Water Gap is the typical form, 
while the other is variety melanis Curran. 

Epistroplie umbellatarum Schiner 

The three specimens are without head, but are evidently E, mentalis 
Willistou. 

Syrphus ribesii Linnaeus 

The four specimens are in poor condition. They are as follows: 
one S. rectus Osten Sacken froip Franconia, N. H.; one 8. vitrvpmnis 



AMERICAN MUSEUM NOVITATES 


2 


[No. 724 


Meigen from Franconia, N. H.; two /S. ribesii vittafrms Shannon from 
Delaware Water Gap and Richmond, Va. 

Syrphus arcuatus Fallen 

Three specimens from Franconia, N. H., are Upponicus Zetterstedt. 
Baccha notata Loew 

A female from “Florida^' is not notata^ but is too poor to be 
identified. 


Mesogramma duplicata Wiedemann 

One male from Biscayne Bay, Fla., is planiverdris Loew; one male 
from Biscayne Bay, Fla., is florals Fabricius; two specimens are 
destroyed. 

Mesogramma parvula Loew 

The single specimen, from Niagara, N. Y., is a female Toxomerus 
geminatus Say. 

Platycheirus hyperboreus Staeger 

The single female under this label is P. erraticus Curran. 

Platycheirus qtiadratus Say 

The male from Ne^vport, Vt. (only the thorax and part of the legs 
left), is irnmarginatus Zetterstedt and the female, from Franconia, N. H., 
is the same species. 

Melanostoma obscurum Say 

The specimen bearing this label is from Richmond, Va., and is a 
male of a species of Cartosyrphus but is too damaged for identification. 

Pipiza pistica Williston 

One female in perfect condition is Heringia salax Loew the other, 
without head, is a species of Pipiza, 

Pipiza puella Williston 

The female from Franconia, N. H., in puella. The male is probably 
P. femoralis nigripilosa Williston. 

Pipiza festiva Meigen 

Female, Delaware Water Gap, is P. femoralis Loew. 
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Fipiza pisticoides Williston 

From Franconia, N. H. The female lacks head but is a species of 
PipizeUa. The male is Cnemodon calcarata Loew. 

Pipiza pulchella Williston 

Both specimens are damaged beyond recognition, but they belong 
to Pipizella. 

Cheilosia petulca Williston 

Franconia and Mt, Washington, N. H. This is Cheilosia oritUaensis 
Curran. 

Cheilosia lasiophthalmus 

A female from Mt. Washington lacks head. It is not lasiophthalmus 
but one of the related species known from the east. 

Cheilosia leucoparea Loew and cyaaescens Loew 

Both specimens are damaged beyond recognition. 

Cheilosia occidentalis Williston 

A male and female from Mt. Washington, pinned together, are C. 
oriUiaensis Curran. 

Neoascia globosa Walker 

The single male from Franconia, N. H., is 8phegina flavimana 
Malloch. 

Sphegina lobata Loew 

Male, Mt. Washington, and male, Franconia, N. H., are 8. rufiventris 
Loew. 

Two males from Franconia, N. H., are 8. flavimana Malloch. 

Sphegixia infuscata Loew 

The female from Colorado is correctly named. The female from 
Franconia, N. H., is 8. rufltientris Loew. 

Sphegina keeiiiaixa Williston 

Neither of the two females is definitely recognizable, but from the 
remnants one of them appears to be correctly named. 

Temnostoma boinbylans Fabricius 

Two males and one female from Mt. Washington are T. olscura 
Loew. Two females from Mt. Washington and one from Franconia, 
N. H., are T. tri^aseiata Robertson. 
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Criorhizia verbosa Harris 

The specimen labeled as this species is Brachy palpus oarus Walker. 
Xylota ejuncida Say 

One female from Franconia, N. H., is ejuncida Say; another female 
from Franconia is melanic but belongs here. 

Male from Franconia is X. subfasciata Loew, and a female from 
Delaware Water Gap is the same species. 

Xylota nemorum Linndeus 

The single male from Watkins Glen, N. Y., is X. ejuncida Say. 
Xylota aathreaa Walker 

Male and female from Franconia, N. H., are Myiolepta nigra Loew, 
Another male from Franconia is a species of Xylota but lacks head. 
Perhaps it is analis Williston, but I cannot be sure at present. 

Xylota elongata Williston 

A female from Franconia, N. H., is a rather melanic specimen of 
X. ejuncida Say. 

Xylota analis Williston 

A female from Cherry Harbor, Fla., is evidently the female of X. 
viridaenea Shannon. 


Xylota pigra Fabricius 

Two specimens from Delaware Water Gap are X. bicolor Loew, the 
other three specimens are X. pigra. 

, Sericoxnyia slossonae, new species 

Distinguished from described species by the black pilose thorax and abdomen and 
the narrow yellow abdominal fasciae. Length, 11 to 12 mm. 

Male. — Face creamy yellow, with a moderately broad median stripe that is 
widest above and reaches the base of the antennae; oral margin and cheeks shining 
black, the color on the latter extending halfway up the face; in profile almost perpen- 
dicular, the tubercle moderately large, not very long, as prominent as the tip of the 
antennal prominence, the lower part produced well below the lower border of the eye. 
Frontal triangle black, thickly covered, except immediately above the antennae, by 
ydlowish-white pollen sixnilar to that on the yellow part of the face. Middle portion 
of face white pubescent, lateral margins and frontal triangle whitish pilose, the latter 
with a few black hairs above. Vertical triangle black, thinly pale pollinose, with black 
pile. Occiput grayish pollinose, black pilose on upper half, white pilose below. An- 
tennae reddish, first segment fuscous, the second somewhat piceous red; third seg 
ment subrectangular, slightly longer below, slightly broader than long, the comer 
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rounded, the upper surface convex. Arista reddish, its base piceous, the rays long, 
sparse, yellow. 

Thorax deep shining black, the mesonotum before the suture thinly yellowish 
pollinose, leaving a geminate median stripe more shining in certain lights. Pile on 
pollinose portion and narrow upper margin of pleura, yellowish, elsewhere black, not 
long. Scutellum concolorous with thorax, wholly black pilose. 

Femora black, their apices narrowly reddish; tibiae reddish, their middle half or 
more diffuse brownish; tarsi blackish, the first segment reddish, the second brownish. 
Hind trochanters without spur. 

Wings yellowish anteriorly, the color fading to almost hyaline or cinereous pos- 
teriorly. Third longitudinal vein distinctly curved upward beyond the middle of the 
first posterior cell. Squamae and halteres yellow, the former with yellow fringe. 

Abdomen opaque black, the fiirst segment, lateral margins, and apices of the 
segments increasingly more widely so, shining deep black. Yellow fasciate spots on 
second segment rather narrowly separated and slightly oblique, the posterolateral 
corner rounded, the hind margins practically straight; inner ends slightly narrowed, 
sharply rounded in front, the outer end occupying nearly one-third the length of the 
segment as it is rather triangularly produced forward. The bands on the third and 
fourth segments are similar in shape but only slightly widened laterally, nearer the 
front margin and very narrowly interrupted. Fourth segment half shining. Pile 
black with the exception of a few hairs laterally on apical segment and most of 
the ventral hairs. 

Femali. — Differs only sexually; front dulled with grayish pollen, a broad band 
at the vertex brownish yellow, another below the middle of front grayish yellow, the 
frontal pile black. The third yellow abdominal band is not, or only obscurely, inter- 
rupted in the middle; on the fourth segment there is a basal yellow fascia that is 
broadly interrupted in the middle, the spots thus formed tapering to a sharp point 
at their inner ends. Fifth segment yellow pilose. 

Holotype male, allotype female, and another headless female from Franconia, 
N. H. (Mrs. Slosson). 

The male was determined as chahopyga Loew, the female as lap-^ 
pom Linn6. There is a male in the United States National Museum and 
another in the Museum of Comparative Zoology, Cambridge. 

This is the form of which I had seen only males and considered to be 
the unknown male of sexfasciata Walker. The fact that the female 
shows no diffcronce in abdominal maculatioii proves that my previous 
conclusions W(iro erroneous. 

In 1926, R. C. Osburu described :i new species related to sexfasciata 
which he placed in the genus Condidea Coquillett. This genus is hardly 
tenable, being based upon the presence of spots instead of fasciae on the 
abdomen and the strong curvature of the third longitudinal vein as well 
as an allegedly differently shaped abdomen. All the species of Seri- 
comyia have the third vein more or less curved, there is no marked differ- 
ence in the shape of the abdomep.^ and only the difference in abdominal 
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maculation remains. On this basis only the genotype of Condidea, lata, 
belongs in this genus, the others all being referable to Sencomyia. 

The species may be separated as follows : 

1. — ^Abdomen with only one yellow band carolinensis Metcalf* 

Abdomen with two or three yellow or whitish bands, or spots arranged in rows — 


first band sometimes very wide 2. 

2. — ^Face without a median black stripe 3. 

Face with a median black stripe 4. 


3. — ^Third vein strongly curved into first posterior cell; first pair of spots very large, 

the following bands broken into spots Condidea lata Coquillett. 

Third vein nearly straight; face strongly produced downward; abdomen with 
three bands cynocephala Hine. 

4. — ^Fourth abdominal segment without a crossband; those on the second and third 

distinct; male Ufasdata Williston. 

Normally three bands; if only two, none on the second segment 5. 

6. — ^Yellow band on second abdominal segment twice as wide as the following yellow 

bands 3. 

Yellow band on second segment but little wider than followdng bands 7. 

6. — Spots on second abdominal segment narrowed in the middle . . sexfasdata Walker. 

Spots on second abdominal segment with parcel sides. .. transversa Osbum. 

7. — ^Thorax and abdomen except the fifth abdominal segment in the female, black 

pilose shsaonae Curran. 

Abdomen extensively yellow pilose in both sexes 8. 

8. — Scutellum distinctly reddish; femora practically all reddish (Europe). 

lappona Linnaeus. 

Scutellum sometimes reddish (usually black); if reddish, the femora over half 
black 9. 


9. — Spots on the second segment small, o^ten wanting; all the spots small, oblique, 
dashlike, widest medianly; groimd color black; scutellum o^ten somewhat 

reddish ; male hind coxae with a spur militaria Walker. 

Spots on the second segment very distinct, those on the following segments wide 
laterally; hind coxae o^ male with or without spur 10. 

10. — Abdominal spots oblique 12, 

Abdominal spots transverse 11. 

11. — Face produced strongly downward; hind femora of female black, except the 

apices; abdominal bands cut off obliquely behind, transverse in front; 

female Ufaeciata Williston. 

Face not abnormally produced; abdominal bands not oblique behind, scarcely 
wider laterally; hind femora over one-third reddish; fifth segment without 

red hind border • chakopyga Loew. 

Face not abnormally produced; abdominal bands but little oblique behind; 
fifth segment with red hind margin (Europe) horealia Falldn. 

12. — ^Hind coxae of male with strong spur on inner posterior side; hind femora chiefly 

black pilose below ^cakarata Curran. 

Hind coxae of male without spur; hind femora pale yellow pilose below. 

chrysoioxoides Macquart. 


^Female not known: probably very similar to miUtaris, 
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Etelophilus latifrons Locw 

All the specimens, from Franconia, N. H., Richmond, Va., and 
Delaware Water Gap, are H. fasdatus Walker. 

Helophilus glacialis Loew 

The specimen from Mt. Washington is H. groenlandictis O.Fabricius. 

Helophilus chrysostomus Wiedemann 
Three specimens, Franconia, N. H., and New York, are L^ops 
lunulatus Meigen. 

One female from Franconia, N. H., is Lejops relictits Curran and 
Fluke. 
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A SILICIFIED SHELF FUNGUS FROM THE LOWER 
CRETACEOUS OF MONTANA 

By G. R. Wieland' 

In petrified vegetal structures of varied type, from the simplest of 
vascular plants up to the highest, and from Devonian times down, fungus 
threads or hyphae are often noted. Penetrating the tissues of woods of 
varied type, these parasitic cells may be quite well outlined, following 
either calcification or silicification. Remarkably well defined fungi are 
found in the cherts of Middle Old Red Sandstone age at Rhynie, Scot- 
land, now so famous for the beauty of the utterly primitive vascular 
plants there found silicified in abundance. 

Also, there are often seen on fossil leaves traces of fungi, and occa- 
sionally casts suggesting fungus forms. But true fossils of the higher t3T)es 
of fungi, or the “toadstools,” may hardly be said to exist as well defined 
forms, imloss in exceeding rarity. Nevertheless the fungi are believed 
to include either actually or in the main mostly very old and unchanged 
forms, “immortal types.” We picture the higher types as present back 
through the ages, and ascribe the meagerness of the record to the small 
likelihood of fossilization. But amongst fossils the unawaited or in- 
finitely rare type may at last be found. 

Such an unexpected “find” is that of a small but beautifully silici- 
fied shelf or bracket fungus found by Mr. Barnum Brown lately while 
collecting armored dinosaurs in the Cleverly horizon of the Lower 
Cretaceous along Beauvais Creek on the Crow Indian Resen^ation., 
about 40 miles south of Billings, Montana. The locality is near the 
“Bill Cashen ranch” and yielded some twelve skeletons of dinosaurs of 
varied form and remarkable type. It is indeed curious to thus see with 
certainty a mushroom very much as it grew in life on the trees of the 
forests of those remote dinosaur times. We may assume that the climate 
was warm, that ancestors of the fig and magnolia were there, and that 
this fungus grew on the bark of such trees, or perhaps on some conifer. 

The common genus Polyporus includes the bracket or shdf fungi 
generally, which are fa mi liar to every one who strolls through the woods. 


^Osborn Botanical laboratory, Yale University, 
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Adhering to stem or bark, the types vary from lobes an inch or two across 
and perhaps a half inch in thickness (often thinner) up to larger masses 
several feet across. Many of these types close up their pores with hyphal 
growth, becoming tough and woody so that they may persist for many 
years. After all, it may not prove so strange that such a plant could 
persist and be petrified, and Brown thinks he should be able to find more 
examples. 

The first example of a silicified polypore is in the form of an oval- 
shaped lobe 5 centimeters long by 3.5 centimeters across and one thick. 
It is mainly what students of the fungi call in a polypore the hymenium' ^ 
or mass of pore-traversed spore-bearing tissue, — the upper cap, pileus or 
^^subiculum'’ of the original fungus being here either eroded away or not 
silicified. As a photograph of this small fossil anywhere near natural 
size would show little of feature, photomicrographs are mainly relied on 
for illustration and description; except that there is included the much 
enlarged camera lucida drawing of a single pore in transverse thin sec- 
tion, done by the scientific illustrator, Lisbeth Krause. 

Naming a fossil such as is now before us presents certain peculiar 
diflSlculties. Firstly, it is not exactly the best form to declare that the 
type may be included in a living genus, Polyporus, since that might mean 
too much of an extension of the original generic significance; and 
secondly, it is rather better to use for fossil plants the ending ites where 
there are near resemblances to living types, especially so where the fossil 
type is of great age. Hence, were there no difficulties of synonymy in the 
way, the proper generic term would unquestionably be Polyporites, 
Can this generic name be used? Porites is a coral. 

Now it so happens that just one hundred years ago Bindley and 
Hutton in their Tossil Flora of Great Britain^ (Plate 65) described from 
the shale of a coal pit near the entrance of the vale of Llangollen, Wales, 
a fossil which they admit may be the scale of a fish but deem more likely 
to be a Polypoms-Mke fungus. And their argument is rather clever. 
They point out just such concentric and radiating surface lines as one 
might well find in some shelf fungus in the vale of Llangollen (which I 
know) today. Above is seen the ‘^pileus” with the radiating and sub- 
concentric lineation,' while here and there over the surface are dottings 
which may be ‘^parts of the hymmium poromm” as exposed by tears 
through the smooth upper surface or pileus. Nevertheless, Schimper 
(Cf. Zittel II) placed the fossil as a fish, Holoptychius Hihberti Agassiz, 
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and added that the Polyporites Seqimae Hcer from the Miocene of Green- 
land “may be a true Polyponis.”^ 

Would it not in the end tend toward better usage and a closer 
accuracy if the name Polypwites were retained for fossils demonstrably 
like Polyporus, and so used for our fossil? Must good names be thrown 
away forever just because some one has placed them in some inadmissible 
relation? Can they never again be given scientific status? Here this 
much may be seen. In texts generally, the references to the fossil frmgi, 
except in the case of the hyphae of the fossil woods as so freely seen, are 
very short and guarded both as to type and nomenclature. Hence, to 
sift the literature through for the fungi would be at present a task that 
would have to be done virtually unaided by text or catalog. This, owing 
to the exceedingly precarious chance of finding well defined new types, 
is a poor situation which ought to be rectified in the simplest possible 
manner. The best course becomes plain enough. It is to begin over 
again and use the names standing in near relation to existing coimterpart 
genera; or at least to make sure that before casting any name aside it 
has actually been rendered unusable. In this way, with care in describ- 
ing fossil fun^, a nomenclature that the authors of texts and catalogs 
need not doubt may be gradually brought into use. 

Accordingly, the name Polyporites brown! will be used for our fossil, 
naming it for its discoverer, and with the certainty that this is a very 
rare and finely silicified polypore. 

Polyporites browni, new species 
DESCRIPTION 

A new species of polypore fungus from the Lower Cretaceous 
(Cloverly bods) of Montana, collected by Barnum Brown, 1932. One 
well preserved specimen, 5X37X60 mm., American Museum catalog 
number 24123, typo. One longitudinal section, 24123-A, through 
hymenium, showing characteristic longitudinal pores and presence of 
lateral net of pores, or labyrinthine pore-branching. Two transverse 
sections, one 24123-B, the other 24123-C; compare with the text-figures 
1-8, showing photomicrographs, enlarged views and drawing of t3TJe. 

I have failed to find emWded and well-stained sections of polypores 
for close comparison. Accordingly, it is more lo^cal to be^ with 
histologic structure taken just as it is seen, and then pass, though but > 

Flora Foseilis Arctica/ III, Mem, 3, page 7, and PI. i, Fig. 1. This fossil is from the Miocene of 'i 
Netluarsuk, Disco Island. It may actually be an iismrint of the upper surface of the cap or subioulum 
of a pol;^ore with radial and concentric lineation. The aqpecimen is of about the same site as the Mon- 
tana polsrpore. 



Pig, 1. Polyporites brotjoni, n. sp. Type. Amer. Mus. No. 24123-A. Photo- 
micrograph of longitudinal thin section through hymenium, showing characteristic 
longitudinal pores (p, p) and also presence of lateral net of pores, or lab 3 nrinthine 
pore branching. X 80. 


4 
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briefly, to outer form and feature. Figure 1 shows the longitudinal sec- 
tion through the hymenium, enlarged about 80 times. Two of the pores 
pass quite through with slight evidence of lateral or labyrinthine branch- 
ing. Only one or two lateral tubes are seen to traverse the broad band 
of tissue between the pores called the trama (woof) . This in polypores is 
a fine thready or hyphal mat; and in the translucent brown of the thin 
section itself, as well as in the illustration, a thready mass seems to be 
present in accord with the definition of the trama. 



Fig. 2. PdyporOes browni, n. sp. Type. Photomicrograph showing transverse 
section through hymenium. Pores unbranched. X 100. 

While the pores in the main run parallel as in a polypore like the 
familiar Boletus at first sight, study of the illustration shows the presence 
of various transversely cut lateral pores; and in the thin section it is 
soon found that there is a main vertical pore series and a minor laby- 
rinthine series, which branches out from it. These lateral pores do not 
diminish much in size. They are the most unusual or recondite feature 
of this fossil. 

Turning now to photomicrographs. Figs. 2, 3, showing the trans- 
versely cut section* of the hymenium somewhat more enlarged than the 
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preceding (X about 100), the appearance and mode of pore preservation 
may be much better understood, especially the branching feature. 
Apparently the outer pore wall consists of a setal or hyphal thready mass 
replaced in the course of silicification as a zone of nearly clear quartz in 
which the darker hyphae are very distinct. Inside this is a somewhat 
narrower zone of markedly concentric banding, also traversed by the 
radial threads. The width of this second zone varies much in the different 






k 



Fig. 3. Polyporites hrowniy n. sp. Type. Photomicrograph showing another 
transverse section through hymenium at nearly same level below unsilicified cap as 
preceding section, but traversing an area in which initial pore branching occurs. 
X 100. 

pores, and the banding seems to be a feature of petrifaction, rather than 
due to actual structure. 

The filhng of the pores inside the banded zone appears merely as a 
darker mass, or lesser masses set here and there in indistinct granulation 
of a very uncertain nature; or else there may be a filling in of quite clear 
light blue silica. Taken feature by feature these naturally stained 
sections are objects of great beauty. But in the highly magnified camera 
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lucida drawing, Fig. 5, of a transversely cut pore traversing the trama, 
the artist may have drawn too well! For it is scarcely possible to 
identify the darker inner bodies there noted with actual structure. In 
the fossil, nothing like basidia, cystidia or spores, which at X 100 would 
appear about one millimeter in length, can be noted with certainty. 
But old sporophores due to leathery texture might last for years, and it 



Fig. 4. Polyporitea broimi, n. sp. Type. Photomicrograph showing polished 
transverse section through hymenium showing manner of pore branching. X 10. 

may be that some of the features recorded by the artist are due to such 
sporophores. 

That the silidftcation nevertheless bears a remarkable relation to 
the original structures is further brought out by comparison of the 
polished transverse section, photomicrograph. Fig. 4, with the same sur- 
face after etching in a 5% solution of hydrofluoric acid as shown by 
photomicrograph, Fig. 6. On the etched surface the pores are more 
clearly outlined as the main structures in the hymenium. 



8 


AMERICAN MUSEUM NOVITATES 


[No. 725 


Finally, the upper surface of the fossil is shown in Fig. 7, and the 
lower surface in Fig. 8, magnified ten and five times respectively. It is 
thus certain that none of the pileus is present, though it should be as 



Fig. 5. Polyporites brownij n. sp. Type. Camera lucida drawing of transverse 
section through single pore greatly enlarged. Outside the transparent layer is the 
tissue of the trama (t). The concentric banding of the inner pore wall is partly due to 
the manner in which sliceous replacement proceeded. The lighter central granulation 
appears to be a feature of the siliceous replacement, and the larger dark bodies are not 
understood as features of the pore. X 600. 


readily replaced and as resistant to decay as the hymenium. It is pos- 
sible that the pores aided the infiltration of the solutions which brought 
on silicification, and that the upper portion of the fossil was more 
granular and easily eroded- 
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SILICIPICATION 

Each new instaiice of the replacement of plant tissues by silica gives 
an added interest to a process which has gone on in nature throughout 
geologic time and yet has never been quite satisfactorily reproduced in 
thejlaboratory. We see in a fossil like that here illustrated, or in the 



Pig;. 6. Polyporites hrowni, n. sp. Type. Amer. Mus. No. 24123-C. Photo- 
mioroftraph showing etched transverse section through hymenium for comparison 
with polished section, Pig. 3. This section lies parallel to and about three miUimeters 
beneath the upper hymenial surface as shown in the succeeding Pig. 7. X 10. 

stem of a petrified oak, or again in a petrified seed or pollen grain or 
fiower, the end result of a chemical reaction as well defined as that which 
ends in a quartz crystal. It is a result, too, which if it could be hastened 
and controlled until the opaline stage was reached would have high 
value in the laboratory, in botanical teaching and demonstration, and 
in the arts. The initial stages of this process are seen in the kettles 
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about the Yellowstone. Over thirty years ago I collected there bits' of 
partly mineralized wood and also replaced pine needles. But what is 
seen is far from analysis and controlled reactions which again and again 
result in the replacement of logs even ten feet in diameter. 

Obviously chemists have not studied this field more closely because 
the silicification process has not yet touched the arts, no great industries 



Eig. 7. Polyporitea hrowni, n, sp. Type. Photomicrograph showing upper 
surface of hymenium near cap insertion. X 10. 

being directly based on the silicic acid series as on the carbon series. 
But recently the fact that orthosilicic acid may be secured in stable form 
or relatively so, has been shown by the organic chemist Willstaetter. 
It is at least evident now that orthosilicic acid in penejtrant form reacts 
on cellulose with deposition of opaline silica, as the first stage in silicifica- 
tion, Also carbon dioxide, especially under pressure, has an important 
solvent action, so that probably with the aid of heat and pressure in the 



Fig. 8. PolyporitBS brownij n. sp. Type. Photomicrograph showing enlarged 
view of lower surface of hymenium. There is a highly characteristic mottling due to 
nodes of hard silica and a series of slight, partly ridge-outlined depressions. The latter 
feature is just what one may find in a partly desiccated BoULub found in the woods any 
time in the mid- or late summer to-day. Often the pores on one side of a ridge are 
for a short distance distinctly aligned, showing how easy and simple would be the 
transition to a gilled fungus type. X 5. 
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presence of a flow of orthosilicic acid, petrifaction may be brought about. 
The more stable mono- or orthosilicic acid is produced by dissolving 
pure sodium silicate in mixed hydrochloric with excess acetic acid. In 
carr 3 ring out experiments looking toward the final solution of the problem 
of silicification, no more curious plant type could be used than a shelf 
fungus. Some simple experiments have been begun. 



Fig. 9. A common polypore “shelf fungus” of the woods as found" growing in 
abundance on old or fallen trees. Longitudinal view through outer portion of lobe: 
hj hymenium; s, subiculum, cap or pileus which is not preserved in the fossil. 

Fig. 10. “Shelf fungus” showing tree form of attachment. Longitudinal view, 
diagrammatic. 

Fig. 11. A “stone fungus,” Boleiibs. Wholly diagrammatic. The arrow points 
out the shaded hymenial mass pendant to the upper cap of solid white tissue or subi- 
culum. From the form of the fossil, it is held more likely that it is a “shelf” form 
rather than one of the stalked “stone” fungi. By way of emphasis, note again that 
in the fossil it is only the pore-traversed hymenial mass that is preserved, and no 
part of the cap or subiculum. 

Following submission of the foregoing notes to the Editor of Novi- 
tates, Mr. Brown returned from his field work and further recoimaissance 
in the Northwest during the past summer. He has learned of what is 
evidently a second specimen of petrified fungus now amongst the fossils 
assembled by the famous collector J. B. Hatcher, but not recognized by 
him as a fungus. This specimen, long in the Carnegie Museum of Pitts- 
burgh, needs therefore to be renoted. 

Also, Mr. Brown has now found south of Harlowton, Montana, an 
additional fungus quite identical with that here described. Associated 
vertebrates and invertebrates are identical with those of the Cleverly 
north of the Pryor-Big Horn Mountains. Hence these unusual silicified 
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shelf fungi must be for their horizon fai' from rare, and may evidently be 
formd along a considerable range of the Cleverly terraues. 

Because of this extended interest, a few of the simplest explanatory 
drawings, Text Figs. 9-11, are appended to show the relation of the fossil 
hymenium, as recovered, to the complete fungus as in life, and also to 
show the simple relation to a closely related stalked form like the common 
Boletus. The relation is in fact so close that, as fossils go, it is conceivable 
that the petrified form could be more closely related to Boletus than to 
the characteristic shelf fungi. This is somewhat evident from Text Figs. 
8-10. There, as the views include the vertical longitudinal section, the 
position of the hymenium with respect to both types is indicated more 
directly, and it is seen that in a fossil there would be no absolute cer- 
tainty that the one type or the other was indicated unless defined or 
complete outlines were present. But it is the shelf fungi mainly that 
become woody and lasting, and that might eventually be petrified while 
yet adherent to tree trunks, perhaps themselves destined to petrifaction. 
The fossil form before us is (though not with absolute certainty) con- 
sidered to be a shelf fungus. 

CONCERNING GENERIC DIAGNOSIS 

In the foregoing pages there is described and even adequately illus- 
trated a vegetal type from the forests where fed the dinosaurs. This is so 
like types of to-day that one might expect to find not only the generic 
but even the specific characters yet existent. Indeed, such nearness of 
type is a most arresting fact, adding a whole chapter to the history 
of the fungi. Nevertheless, from the fossil side, classification is about all 
that can as yet be expected. Closer generic or specific diagnoses would 
here be so arbitrary and imperfect that they could not find application. 
Such an isolated type finds its own classification, but closer diagnosis 
begins only when more and varying forms are found. Besides, there 
must be very many related though as yet unidentified living forms. In 
the case of these, in fact, as I have been told, even to the initiated, 
what appears like a Pona one day may be thought a Polyporus the next! 
Some students of the fungi do not attempt to identify material over 
twenty-four hours old, so little lasting are some of the more critical 
diagnostic features. These may thus better be omitted in the case of this 
new material “fibced” one hundred million years ago! 
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FURTHER NOTES ON AMERICAN SPIDERS 
By W. J. Gbrtsch 

The types of the species diagnosed as new in the following pages 
are deposited in the collection of The American Museum of Natural 
History. 

Ltcosidab 

Lycosa pratensis Emerton 

Lycosa pratensis Embbtok, 1885, Trans. Connecticut Acad. Arts and Sci., VI, 
p. 483; PI. xnvi, fig. 4. 

Lycosa eontestata Montgomuhy, 1903, Proc. Acad. Nat. Sci., Philadelphia, p. 
649, PI. XXX, fig. 4. 

Lycosa wophila Chambbblin and Gebtsch, 1930, Pomona College Jour. Ent. 
and Zo3l., p. 8. 

This species is listed by Reimoser as a synonym of Trochosa robusta 
Simon. However, a comparison with European representatives of that 
and other species shows that it is more closely related to Trochosa tsrri- 
cola, of which it is scarcely more than a variety. I have kept it separate 
because of minor differences that may prove to be constant. 

The specific name orophila was proposed for a spider that, though 
agreeing structurally with Lycosa pratensis, apparently differed funda- 
mentally in being provided with two teeth on the lower margin of the 
furrow of the chelicera. Western examples of this species invariably 
were found to agrw in this unusual dental armature. Various European 
spiders of tlu' genus Trochosa {Trochosina Simon), with which the species 
is congerufric, have only two teeth on the lower oheliceral margin. 

Variability in the number of teeth on the lower cheliceral margin 
in the Lycosidae is not uncommon but, within certain limits, the armature 
is a reliable criterion for the separation of certain genera. The usual 
variations arc the loss of one tooth on each side, the loss of a single 
tooth on one side, or more rarely the addition of an extra tooth on 
one or both sides. Large collections of T/ycosa pratensis Emerton from 
throughout the United States and Canada are very interesting in re- 
gard to the variation of the cheliceral teeth. 'Generally speaking, it 
can be rather reliably stated that specimens from the western part of the 
country havfe two teeth on the lower margin, while those from the eastern 
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part have the conventional number. In the northern part of the Mis- 
sissippi basin, the two types are about equally divided and there seems 
to be less stability of either formula, many specimens having two on 
one margin and thxee on the other. In this connection it is of interest 
to record the fact that the type of Lycosa contestata Montgomery, 
which is deposited in the collection of The American Museum of Naturjd 
History, has four teeth on each of the lower margins of the chelicerae. 
Three other specimens referred to corUestaia with some question by Mont- 
gomery have the conventional three teeth on each side. 

The following locality records are given with the object of demon- 
strating the geographical transition from one type to the other, not as 
an invariable rule, for some exceptions do occur, but at least to show the 
tendency in one or the other direction. 

Distribution. — ^Two cheliceral teeth on each lower margin. Flag- 
staff, Arizona, one female. Salt Lake City, Utah (City Creek), August, 

1930- 1931, six females. Tooele Canyon, Utah, August, 1931, one 
female. Montpelier, Idaho, July 4, 1928, two females, one male. Nou- 
nan, Idaho, August, 1931, three females. Afton, Wyoming, August, 
1928, three females. Yellowstone National Park, Wyoming, August 

1931- 1932, three males, five females (W. E. Gertsch). Comox, British 
Columbia, female (McDunnough). Edmonton, Alberta, three females. 
Nepigon Lake, Ontario, one male. Lac des Mille Lacs, Ontario, July, 
one male. Aweme, Manitoba, August, 1917, one female. Saskatoon, 
Saskatchewan, one male, one female. Minneapolis, Minnesota, May, 
1931-1932, four females. Itasca Park, Minnesota, May 29, 1932, two 
females. Montreal, Quebec, April 9, 1915, two females (Beaulne). 
Minaki, Ontario, July 30, one male (Emerton). 

Uneven number of marginal teeth, 3-2. Vaudreml, Quebec, May 27, 
1915, one female (Beaulne). St. Jean, Quebec, March 25, 1915, two 
females (Beaulne). Minneapolis, Minnesota, May, 1931-1932, two 
females, two males. 

Three cheliceral teeth on each lower margin. Montreal, Quebec, 
April, 1910 and 1915, sixteen females, one male (Beaulne). Vaudreuil, 
Quebec, May, 1915, one female (Beaulne). Minaki, Ontario, July 30, 
one male, one female (Emerton). Gasp4 coast, 1922, female (Townsend). 
Fort Coulonge, Quebec, 1918, one male, three females (Beaulne). St. 
John’s, Newfoundland, June 29, 1919, two females (English). Dorval, 
Quebec, April 20, 1915, female (Beaulne). Ottawa, Ontario, July, male 
and female. Lac Seul, Ontario, 1919, female (Waugh). Aylmer, <^ebec, 
June, 1915, female (Beaulne). Minneapolis, Minnesota, May, 1931- 
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1932, seven females, two males. Metlakatla, British Columbia, one male, 
one female (Keen). 


Lycosa sepulchralls Montgomery 

Lycosa sepuLckralis Montgomery, 1902, Proc. Acad. Nat. Sci., Philadelphia, 
p. 643, PI. XXIX, fig. 7. 

Lycosa modesta Chamberlin, 1908, idem, p. 368 (error in determination). 

The type of Lycosa sepulchralis is a female that differs considerably 
from the species usually regarded as L. modesta Keyserling. It is a 
heavier species, has much shorter legs and lacks the prominent markings 
on the carapace that are present in Keyserling^s species. It is closely 
allied structurally to Lycosa pratensis Emerton, from which it may be 
separated by characters of the epigynum. The male type of sepulchralis 
(allotype) has the scopal element of the palpus much smaller than in 
modesta Keyserling. 


Lycosa abdita, new species 
Figure 6 

Female. — ^Total length, 5.00 mm. Carapace. 2.86 mm. long, 2. 12 mm. wide. 

Carapace uniform dark brown in the alcoholic specimen, showing some signs of 
an indistinct median longitudinal lighter band and side stripes. Sternum, mouth 
parts and coxae brown. Legs brown, indistinctly annulate. Abdomen uniform black. 

First row of eyes as broad as the second, slightly procurved, the medians larger, 
about one><third of their diameter apart, as far from the laterals. Second row of eyes 
narrower than the third (26/34), fouivfifths of their diameter apart, slightly farther 
from the eyes of the posterior row. Third row of eyes much narrower than the width 
of the carapace at that point (34/67), the eyes smaller than those of the second row. 
Posterior ocular quadrangle broader than long, (34/23). Clypeus equal in height 
to one-half the diameter of an anterior median eye. Chelicerae with three subequal 
teeth on the lower margins. 

Legs stout, the tibia with 2-2-2 spines beneath, the posterior tibiae with basal 
and submedian spines above. 

Tibia and patella 1, 1 .92 mm. 

Tibia and patella IV, 2.60 mm. 

Type Locality. — Female holotype from Gainesville, Florida. 

This interesting species is represented by a single female specimen 
in poor condition. It belongs to the group for which the name Trochosa 
is used by some European authors and agrees well in structure with 
Lycosa sepulchralis Montgomery and L. pratensis Emerton. The epi- 
gynum differs considerably from that organ in both those species, as 
shown by the figure. The median septal piece is elongate, not much 
expanded, and the transverse portion is very narrow. 
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Lycosa persimilis Banks 

Lycosa concolor Banks, 1898, Proc. California Acad. Sci. (3) T, p. 269, PI. xvi, 
fig. 26 (not Lycosa concolor Kroneberg, 1876). 

Lycosa persimilis Banks, 1898, idem, p. 270, PI. xvii, fig. 2. 

Lycosa concolor Chamberlin, 1924, idem, (4) XII, p. 672, Figs. 115 and 116. 

Lycosa mixmesotensis, new species 
Figure 2 

Male. — ^Total length, 7.30 mm. Carapace, 3.66 mm. long, 2.66 mm. wide. 
Abdomen, 3.66 mm. long, 2.13 mm. wide. 

Cephalothorax evenly covered with appressed black and white hairs, the pars 
cephalica provided with a few spines, those on the clypeal margin longer. Carapace 
black in color, with a median longitudinal light band that begins at and is scarcely as 
wide as the last eye row, is weakly constricted a third of its length back, and then 
continues, narrowing slightly, to the caudal margin. Sides of the carapace with a 
submarginal, narrow, dentate, fighter band as wide as the marginal black band. 
Sternum dark; the labium, endites, and coxae light brown. Integument of legs light 
brown, but the joints are heavily maculate and annulate in black, the covering con- 
sisting of numerous spines and black and white hairs. Abdomen black, heavily 
clothed with appressed hairs, their color corresponding to the pattern, medially with 
a longitudinal lighter band that continues the length of the abdomen above, is nar- 
rowed caudaUy where it encloses paired yellow spots. Venter lighter. 

First row of eyes five-sevenths as wide as the second, slightly procurved, the 
medians separated by scarcely a diameter and a little nearer the subequal laterals. 
Second row of eyes seven-ninths as wide as the posterior row, separated by more than 
a diameter (5/4) larger than the eyes of the last row in the ratio of 6 :5. Posterior eyes 
separated by a little more than three diameters, one and one-half diameters from the 
eyes of the second row. Quadrangle of posterior eyes broader than long (46/34). 
Clypeus as high as the diameter of an anterior median eye. Chelicerae armed with 
th^ teeth on the lower margin, the distal one considerably smaller. 

Legs moderately stout, the tibiae and metatarsi with 2-2-2 spines beneath, the 
last pair apical, the last two tibiae with a stout basal and median spine above. 

Tibia and patella I, 3.75 mm. long. Tibia and patella IV, 4.13 mm. long. Pal- 
pus as in Lycosa avida Walckenaer. 

Female. — ^Total length, 10.00 mm. Carapace, 4.23 mm. long, 3.16 mm. wide. 
Abdomen, 6.00 mm. long, 4.00 mm. wide. 

The female agrees in structure and color with the male but the dorsal longitudinal 
streak on the abdomen encloses a basal darker hastate marking that runs half the 
length above. Five pairs of light spots are usually present laterad of the median light 
band. 

Tibia and patella I, 3.66 mm. long. Tibia and patella IV, 4.13 mm. long. 
Epigynum as figured. 

Type Locality. — Male holotj^e, female allotype, and many para- 
types of both sexes from the sand dunes near Minneapolis, Minnesota, 
April 27, 1932 (Gertsch collector); female paratypes from Medicine 
Hat, Alberta, June, 1930 (Carr collector) ; female paratype from Twin 
Falls, Idaho, August, 1931 (D. E. Fox collector). 
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This species is readily separated from Lycosa ainda by differences in 
the female copulatory organs. The eyes of the first row are subequal in 
minnesotenm but in avida and mimula the laterals are somewhat smaller. 
In color pattern tins species more closely approximates mimulaj but in 
the latter form the cephalothoracic light bands are evenly margined 
rather than dentate. 


Lycosa roimula, new species 

Male. — ^Total length, 7.32 mm. Carapace, 3.56 mm. long, 2.73 mm. widea 
Abdomen, 3.76 mm. long, 2.43 mm. wide. 

Cephalothorax closely clothed with black and white hairs, their distribution 
agreeing well with the chromatism of the color pattern, the clypeal margin with long 
black spines. Carapace dark brown, with a median longitu^nal light brown band 
that begins just behind the posterior eyes and is as wide as the interval between them, 
and continues to the caudal margin with nearly parallel sides. Sides of the carapace 
brown, the margins dark, with a submarginal straight light band as wide as the brown 
margin. Eye area brown, medially with a narrow linelike streak of white hairs that 
ends at the anterior row. Sternum, labium, and endites yellowish brown, the legs 
little darker and indistinctly annulate on the tibiae and metatarsi. Abdomen gray 
on the sides, medially with a longitudinal light band enclosing a darker basal hastate 
maculation. Venter light yellowish-brown. 

First row of eyes five-sevenths as broad as the second, the eyes slightly procurved, 
the medians separated by scarcely a diameter, somewhat nearer the smaller laterals. 
Second row of eyes seven-eighths as wide as the posterior row, separated by two-thirds 
of a diameter, larger than the posterior eyes in the ratio 15:11. Last row of eyes 
separated by about three diameters, half as far from the eyes of the middle row. 
Quadrangle of dorsal eyes about as long as broad in the ratio 37:40. Clypeus as high 
as the diameter of an anterior median eye. Chelicerae with three subequal teeth on 
the lower margin. 

Legs rather slender, the tibiae and metatarsi with 2-2-2 spines beneath, the last 
pair apical, the posterior tibiae with a stout basal and median spine above. 

Tibia and patella 1, 3.80 mm, long. Tibia and patella IV, 4.23 noma. long. Palpus 
as figured. 

Type Locality. — West of Denver, Colorado, September 17, 1931 
(Gertsch collector) ; male liolotype in the collection of The American 
Museum of Natural History. 

Lycosa scalaris (Thorell) has long been synonymized with avida and 
there seems to be no good reason to believe it has not been correctly 
placed. In ThorelPs diagnosis the venter is described as being black, and 
the lateral light bands on the carapace as marginal. Neither of these 
points is true for the form described above, and they are both more or 
less constantly characteristic of Lycosa avida Walckenaer. 
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Lycosa watsoni, new species 
Figure? 

Female. — ^Total length, 9.82 mm. Carapace, 4.60 mm. long, 3.80 mm. wide. 

Cephalothorax sparsely covered with short brown hairs, the clypeus with four 
long spines. Carapace brown, medially with a lighter yellow band that goes forward 
between the third eye row, and at that point is bisected by a narrow black streak from 
the dark eye area. Median band somewhat expanded behind the third eye row, 
narrowed caudally. Sides with a submarginaJ light band and a marginal broken 
black stripe. Sternum with a dark central macuiation. Mouth parts and coxae 
infuscated, the legs dark brown, the femora somewhat mottled, the distal joints 
lightened. Dorsum of abdomen black, basally with a pale median spear mark, the 
sides dark, the venter lighter. 

First row of eyes narrower than the second (35/47), distinctly procurved, the 
medians slightly larger, the eyes equidistantly spaced, scarcely a radius apart. Eyes 
of the second row less than a diameter apart (12/17). Third row of eyes narrower 
than the carapace at that point (69/86), smaller than the eyes of the second row. Pos- 
terior ocular quadrangle broader than long (69/44). Chelicerae with three teeth 
on the lower margins. 

Legs moderately stout, the tibiae with 2-*2~2 spines beneath, the last pair apical, 
the last two tibiae with stout basal and submedian spines above. 

Tibia and patella T, 4.80 mm. 

Tibia and patella IV, 5.50 mm. 

Epigynum as figured. 

Type Locality. — Female holotype from Valdosta, Georgia, July 
20-21, 1916 (F. E. Watson). 

This species is closely related to Lycosa modesta (Keyserling) which 
differs mainly in characters of the epigynum. The median septal piece 
of this organ is much more expanded distally than in Keyserling's species 
and the transverse element is decidedly broader. Most of the specimens of 
L, modesta that I have seen lack the median basal lighter marking on the 
dorsum of the abdomen, and the venter is darker. The marginal dark 
band on the carapace is broken in watsoni) which is not true in modesta. 

Lycosa helluo Walckenaer 
Figure 3 

Female. — Total length, 9.00 mm. Carapace, 5.00 mm. long, 3.65 mm. wide. 

Cephalothorax clothed with short black hairs, the clypeal margin with several 
long spines and other smaller ones on the sides of the pars cephalica. Eyes on a black 
field. Carapace brown, medially with a bright yellowish browm stripe that goes for- 
ward slightly farther than the third eye row, is expanded just behind the eyes to 
nearly the width of the second row, and then abruptly narrows caudally. Sides with 
broad light submarginal bands and a very narrow marginal black seam. Sternum, 
mouth parts, coxae, and legs uniform light yellowish browm. Dorsum of abdomen 
with a black hastate figure at the base that is margined by yellow. Sides of the 
abdomen black, the venter light. 
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First row of eyes narrower than the second (38/44), slightly procurved, the eyes 
equidistantly separated by less than the radius of the larger medians. Eyes of the 
second row about two-thirds of a diameter apart. Posterior row of eyes broader than 
the second (56/44), much narrower than the width of the carapace at that point 
(56/90) . Posterior eye quadrangle much broader than long (56 /42) . Clypeus equal 
in height to the diameter of an anterior median eye. Chelicerae with three teeth on 
the lower margins. 

Legs moderately stout, the tibiae with three pairs of rather small spineS'beneath, 
the last two tibiae with basal and submedian spines above. 

Tibia and patella 1, 4.60 mm. 

Tibia and patella IV, 5.20 mm. 

Distribution. — I have seen this pale variety of Lycosa heUm only 
from Georgia and Florida. 

The broad, pale, submarginal stripes on the carapace vrill distin- 
guish this variety from Lycosa modesta, watsoni and avida. The conven- 
tional avida markings on the venter are lacking and the sternum is 
without the median dark maculation that is always present in the other 
species. The median septal piece of the epigynum is only slightly 
expanded. 

Lycosa commota, new name 

Lycosa inornata Giebbl, 1863, Zeitschr. Gesamm. Naturwiss., XXI, p. 313 
(not Lycosa inomaia Blackwall, 1862). 

Lycosa gteheli Petbunkbvitch, 1911, Bull. Amer. Mus. Nat. Hist., XXIX, p. 
559 (not Lycosa giebeli Pavesi, 1873). 

Lycosa illicita, new name 

Lycosa uncata CAMBRinoB, 1902, *Biol. Oentrali-Americana,’ Araneidea, II, 
p. 328, PI. XXXI, fig. 22 (not Lycosa uncata Thorell, 1877). 

Lycosa gulosa Walckenaer 

Lycosa gulosa WAncKENAER, 1837, 'Histoire naturelle des Insectes Aptkes, 
I, p. 338. 

Lycosa kochii Emerton, 1885, Trans. Connecticut Acad. Arts and Sci., VI» 
p. 485, PI. xiivi, fig. 6 (not gulosa Walckenaer). 

Lycosa nigraurata Montgomery, 1902, Proc. Acad. Nat. Sci., Philadelphia, p. 
564, PL XXX, fig. 53. 

Ljcosa purcdli Montgomery, 1902, idem, p. 566, PL xxx, figs. 30 and 31. 

Walckenaer's description of this species is so brief that the propriety 
of using his name is to be questioned. The following two species were 
synonymized with gulosa in 1908, but a study of more material, including 
the types, convinces me that they are distinct. Lycosa gidosa is common 
in the northern part of the United States but has not been collected west 
of the Rocky Mountains. 
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Lycosa pulchra (Keyserling) 

Tarentula pulchra Keyserling, 1876, Verb. k.k. zool.-bot., GeselL, Wien, XXVI, 
p. 628, PI. I, figs. 13 and 14. 

Lycosa insopita Montgomery, 1904, Proc. Acad. Nat. Sci., Philadelphia, p. 280, 
PL xvin, figs. 3 and 4. 

This fine species has been collected only in Texas and Florida but no 
doubt will be found in other southern States. 

Lycosa euepigynata Montgomery 

Lycosa euepigynata Montgomery, 1904, Proc. Acad. Nat. Sci., Philadelphia, 
p. 279, PL xvTii, figs. 1 and 2. 

The types of this species and Lycosa insopita are in the collection 
of The American Museum of Natural History. Both were described from 
Texas. 


Arctosa furtiva, new species 
ITigure 4 

Male. — ^Total length, 4.50 mm. Carapace, 2.40 mm. long, 1.67 mm. wide. 
Abdomen, 2,30 mm. long, 1.50 mm. wide. 

Cephalothorax provided with a few black hairs in the eye region and on the 
clypeal margin, and several inconspicuous erect hairs on the midline. Carapace black, 
smooth and shining. Sternum y^ow, infuscated, the mouth parts and coxae yellow. 
Integument of the legs dirty yellow, the joints annulate in black as follows: femora 
with basal, median, and distal rings, the patellae with a single median ring, and the 
tibiae with a basal and a distal black ring. Distal joints showng slight traces of 
black annulae. Dorsum of the abdomen black, with a pair of large yellow macula- 
tions at the base and smaller spots behind. Venter gray. 

Eyes occupying one-fifth of the length of the carapace. First row as broad as the 
second, very weakly procurved, the medians a radius apart, half as far from the slightly 
smaller laterals. Clypeus equal in height to the diameter of an anterior median eye. 
Second row of eyes narrower than the third (17/22), the eyes separated by three- 
fourths of a diameter, a little farther from the smaller eyes of the third row. Pos- 
terior eye quadrangle broader than long (22/18). CheUcerae with three subequal 
teeth on the lower margin. 

Ijegs stout, the second tibiae with 1-1-2 spines, the others with 2-2-2 spines 
beneath, the metatarsi with three pairs. First two tibiae unarmed above, the last 
two with a basal bristle and a submedian spine. 

Tibia and patella 1, 1.70 mm. long. 

Tibia and patella TV, 2.00 mm. long. 

Palpus as figured, practically identical with that of Arctosa funerea (Hentz), 
Distal apophysis of the bulb longer than in A, ahsolutaj new species. 

Female, — ^Total length, 4.26 mm. Carapace, 2.16 mm. long, 1.50 mm. wide. 
Abdomen, 2.10 mm. long, 1.60 mm. wide. 

Coloration and structure as in the male. Epigynum identical with that organ in 
Arctosa funerea and noctuahurida. 
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Type Locality. — Male holotype, female allotype, and immature 
paratype from Lake County, Florida, November 4, 1933, and an im- 
mature female paratype from Sugarfoot, near Gainesville, Alachua 
County, Florida, September 3, 1933, collected by Mr. Howard K. Wal- 
lace, who has generously given the types to The American Museum of 
Natural History. 

This interesting little species has its nearest relatives in Arciosa 
funerea and chamberlini. It agrees with the latter species in having the 
femora banded, but is different in eye relations and palpus. The palpi 
oi funerea rndfurtiva are practically identical but, when the two species 
are placed side by side, several important structural differences are 
apparent. The cephalic portion in furtiva is very broad, the last eye row 
occupying at that point a little more than half the width (22/38). In 
funerea the cephalic portion is much narrower and the third eye row is 
over two-thirds (23/30) of the greatest width. The first row of eyes 
is much more strongly procurved in funerea and the femora are invariably 
dark, never annulate in black and white. 

Arctosa absoluta, new species 
Figure 1 

Male, — ^Total length, 4.25 mm. Carapace, 2.31 mm. long, 1.59 mm. wide. 
Abdomen, 2.00 mm. long, 1.10 mm. wide. 

Cephalothorax provided with a few erect black hairs on the midline and some gray 
hairs m the eye area, otherwise smooth. Carapace yellow, with two irregular black 
bands above and a narrow marginal black seam; the eye quadrangle black. Sternum, 
mouth parts, and coxae yellow, sparsely clothed with black hairs. Legs concolorous 
with the sternum, the last pair with very faint dark rings, thickly clothed with black 
hairs and long spines. Abdomen yellow beneath, the dorsum with a median longitu- 
dinal light band, the sides with large black maculations that form lateral bands. 

First row of eyes sUghtly narrower than the second, very weakly procurved, the 
medians separated by scarcely a radius, nearer the smaller laterals. Clypeus equal in 
height to two-thirds the diameter of an anterior median eye. Second row of eyes 
four-fifths as wide as the third row, the eyes large, separated by three-fourths their 
diameter from each other, a little more than a diameter from the eyes of the third 
row. Quadrangle of posterior eyes a little broader than long. Chelicerae with three 
teeth on the lower margin. 

T^egs stout, the first, third, and foxirth tibiae with 2-2-2, the second tibia with 
1-1-2 spines beneath, the metatarsi with 2-2-2 spines beneath. The first two tibiae 
unarmed above, the last two with a basal bristle and a submedian spine. 

Tibia and patella 1, 1.75 mm. long. 

Tibia and patella TV, 2.20 mm, long. 

Palpus as figured. Bulb and apophyses of the Allocosa tjrpe, the scopus a heavily 
sclerotized, black, curved process directed ventrad, at the base of which is a fine spine. 
Distal apophysis a short stout spur. 



PaLVI .iND Epigyna 

Fig. 1. Afdosa absoluta, new species. Fig. 5. Agelma idahoana, new species. 

Fig. 2. Lycosaminnesotensia, new species. Fig. 6. I^cosa aWtto, new species. 

Fig. 3. Lycosa AeKtw) Walckenaer. Fig. 7. LycoaawaUtoni, new species* 

Fig. 4. Arctoaa furtiva, new speciea. FigS. 8-9. Agdenaharrowai, new Bpeciea, 
Fig. 10. Agelena avertay new species. 
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Type Locality. — Male holotype from Edinbizrg, Texas, collected 
by Mr. Stanley Mulaik. 

This species differs from Arctosa funerea, chamherlini and furtiva, 
to which forms it is closely related in structure, in the unbanded legs, in 
having the light carapace distinctly striped in black, and in small differ- 
ences in the character of the scopus and distal apophysis of the bulb of 
the male palpus. 

PiSAUBIDAE 

Dolomedes pimcola (Hentz) 

Micronmuda pinicola Hbntz, 1850, Jour. Boston Soc. Nat. Hist., VI, p. 287, PI. 
X, fig. 14. 

Teippus lamprus Chambbrun, 1924, Proc. U. S. Nat. Mus., LXIII, p. 28. 

Salticidae 

Peckhamia idahoana, new species 
Figures 11 and 12 

Male.— Total length, 2.76 mm. Carapace, 1.32 mm. long, 0.80 mm. wide. 
Abdomen, 1.42 mm. long, 0.80 mm. wide. 

Integument of the carapace almost completely devoid of hairs or spines, the 
frontal margin with a few short black spines, and a few white scales at the position of 
the median suture. Carapace nearly black, with a purplish luster that is due to tiny, 
iridescent scales, the eye tubercles darker. Under parts of the cephalothorax and the 
legs dark to light brown, the last two pairs with narrow black side stripes. Abdomen 
glistening black, a white transverse band at the constriction of the abdomen, the 
venter black. 

Carapace fiat above, the sides almost vertical, the posterior declivity beginning 
just behind the last eye row and dropping to the caudal margin. Area of the eyes 
occupying nearly thre^fourths of the total length of the carapace. First row of eyes 
recurved, a line along the upper margin of the medians cutting the upper third of the 
laterals, the medians much larger than the laterals (8/4), equidistantly spaced. 
Second row of eyes slightly narrower than the first, half as far from the anterior lateral 
as from the posterior eye. Third row of eyes submarginal, broader than the first 
(28/25), the eyes subequal. Quadrangle of posterior row and the anterior laterals 
slightly longer than broad (30/28) but apparently much more so. Clypeus one-fifth 
as high as the diameter of an anterior median eye. 

Leg formula 1428, the first leg considerably enlarged and much longer, the patella 
and tibia thickened, four-fifths as long as the carapace, the tibia armed beneath with 
2-2-2 spines, the distals minute, the metatarsus with two pairs, Chelicerae with a 
single simple tooth on the lower margin. Sternum suboval, the labium broader than 
long, about a third as high as the endites. Abdomen with a strong constriction one- 
third of the length back, the sides otherwise subparalld, the caudal margin rounded. 

Male palpus heavy, the patdla a little longer than the tibia, which is armed with 
a slightly curved, black spur. Bulb considerably expanded, the embolic portion heavy 
at the base, the embolus proper a heavy curved spine. 



12 AMERICAN MUSEUM NOVITATES [No. 726 

The immature female allotype (total length, 2.40 mm.) agrees structurally with 
the male. 

Type Locality. — Male holotype, paratype and female allotype from 
Hollister, Idaho, May 20, 1931 (D. E. Fox). 

This interesting new Peckhamia differs from the other species from 
the United States in having a simple, rather than a compound tooth on 
the lower cheliceral margin. Moreover, it differs from Peckhamia picata 
and americana, in the longer eye quadrangle, which occupies three-fifths 
of the length of the carapace. In many respects it is nearer P. scorpiona 
but has a simple tibial apophysis. 

Phidippus altanus, new species 
Figure 13 

Male. — ^Total length, 9.36 mm. 

Integument of the carapace black, clothed rather sparsely with short black hairs, 
those of the frontal margin more conspicuous, curling over the eyes of the first row. 
Clypeal region reddish brown. Chelicerae iridescent. Sternum, mouth parts and 
coxae brown, shining, the covering of black hairs inconspicuous. Legs dark brown to 
black, the first leg enlarged and fringed with black hairs, the patella with a gray 
fringe; the second leg like the first; the last two pairs less conspicuously fringed, the 
tibia and metatarsi with distinct light basal annulae which are overlaid with white 
scales. Dorsal surfaces of legs with a few white scales , the palpi black. Integument of 
the abdomen black, the dorsum covered basally and on the sides with red hairs, the 
interval between forming an irregular median black band that goes no farther forward 
than the middle of the dorsum, at which point are two red spots. 

Carapace, 4.20 mm. long, 3.65 mm. at the broadest point behind the third eye row. 
The cephalic portion fiat above, the moderately axpanded sides convex, the posterior 
declivity abrupt and beginning just behind the middle of the carapace. First row of 
eyes recurved, the medians much larger (24/14), scarcely a fifth of a diameter apart, 
twice as far from the laterals. Eyes of the second row very small, half as far from the 
anterior lateral eye as the eye of the last row (16/30). Third eye row eight-elevenths 
as broad as the carapace at that point, broader than the first row (40/24), the eyes 
two-thirds as large as the anterior laterals. Quadrangle of eyes about three-sevenths 
as long as the length of the carapace. 

Legs 1423, the first tibia with three pairs of stout, short spines on the distal half 
of the ventral surface. Labium longer than broad, three-fifths as long as the endites 
which are armed on the outer side at the distal margin with a small tubercle. Cheli- 
cerae with a single tooth on the lower margin of the furrow. Sternum much broader 
than long, the last coxae subcontiguous, the enlarged first coxae separated by two- 
thirds the sternal width. 

Male palpus clothed with black hairs, the patella twice as long as the tibia, 
which is armed on the outer side with a stout, distally slightly curved spur. Bulb as 
in Phidippus ardens Peckham, the embolus a very short, heavy process as in that 
species. 

Female. — ^Total length, 10.50 mm. Carapace, 4.75 mm. long, 4.10 mm. wide. 
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Cephalothorax clothed as in the male, the integument of the eye area black, the 
remainder dark reddish-brown. Palpus and clypeus with long white hairs, the cheli- 
cerae iridescent green on the distal outer surface. Eyes as in the male. Legs provided 
with more white scales and hairs than in the male, all weakly fringed beneath. Ab- 
domen with either red or yellow narrow, irregular side bands, the interval between 
broad, as long as the dorsum and overlaid with small, shining black scales. 

Epigynum resembling that of P. ardem, the caudal margin deeply notched as in 
that species, the distal half of the plate a shallowly excavated, rounded depression. 

Type Locality. — Male holotjrpe, female allotype, and paratypes 
of both sexes from Slough Creek, Yellowstone National Park, Wyoming 
(W. E, Gertsch). Numerous paratypes of both sexes from the following 
localities in Alberta: Seba, June and July; Devil’s Lake, July; Mac- 
Murray, September; Waterton Lake, September; Medicine Hat, 
August; Fawcett, May. Also from C 3 rpress Hills, Saskatchewan, July, 

This species falls into Peckhams' group of red spiders, though the 
females may be red or yellow in life. The male palpus is closely related 
to those of Phidippus ardens Peckham, P. apacheanus Chamberlin and 
Gertsch, and P. purpuratus Koch. In the first two forms the abdomen is 
all red above, in no case banded as in P. altanus, and in addition P. 
apacheanus has the carapace covered ^vith bright red hairs. Phidippus 
purpuratus, belonging in the group in which the abdomen is gray and 
spotted, need not be considered. None of these other species have been 
taken as far north as the region where this new form is a common and 
characteristic element of the salticid fauna. 

Phidippus kaibabensis, new species 
Figure 19 

Male. — ^Total length, 8.00 mm. 

Integument of the carapace dark reddish-brown, nearly black at the caudal 
margin and in the eye quadrangle, the frontal margin with long black hairs. Clypeal 
region light reddish-brown in color, clothed with gray hairs. Chelicerae slightly 
iridescent, the mouth parts, sternum, and coxae brown, sparsely clothed with black 
hairs. I^egs reddish brown, the femora infuscated, the tibiae, metatarsi and patellae 
with distal black annulae. Femur of the first leg with a bai^ bunch of white hairs 
beneath, otherwise fringed in black, the patella with white hairs beneath, the tibia 
with a long black fringe. The other legs with black and white hairs and some white 
scales. Integument of the abdomen black, with a median red maoulation and two 
pairs of transverse markings behind, the whole of the dorsum apparently covered in 
living specimens with white scales. Venter gray. 

Carapace, 3.60 mm. long, 3.16 mm. at the broadest point, just behind the third 
eye row. Cephalic portion flat above, moderately expanded on the sides. First row 
of eyes recurved, the medians separated by one-fifth of their diameter, twice as far 
from the laterals, which are much smaller (25/16) . Eyes of the second row very small, 
much nearer the anterior lateral eye than the posterior (17/28). Third eye row four- 
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fifths as wide as the width of the carapace at that point, broader than the first eye 
row (77/66), the quadrangle formed by these eyes much broader than long (77/46). 
Legs 1423, the first tibia with three pairs of stout spines beneath, placed in the distal 
half of the joint. 

Male palpus clothed with black hairs, the patella slightly longer than the tibia, 
which is armed on the outer side with a short, stout, hooked spur. Bulb as in Phidip- 
puB arizonemis Peckham, the embolus a slender spur strongly bent at the distal end. 

Type Locality. — ^Male holot 3 rpe from the Kaibab forest, near the 
north rim of the Grand Canyon, ijrizona, July 8, 1931 (Gertsch). 

This species differs from P. arizonensis in the following characters. 
It completely lacks dorsal bands of white hairs on the carapace and has a 
variegated fringe of black and white hairs beneath the first leg, rather 
than the bright yellow hairs of the other species. The carapace shows nn 
trace of the pronounced tubercles present in most examples of arizonensis 
and lacks curled tufts of strong black hairs in the eye area. 

Phidippus peritus, new species 
Figure 18 

Male. — ^Total length, 14.25 mm. 

Integximent of the carapace dark red, the eye area darker, clothed evenly with 
short black hairs, the frontal margin with longer hairs. Chelicerae iridescent green. 
Under side of the cephalothorax reddish brown, the legs darker and fringed as follows: 
first leg with a black fringe above and below on the femur, the patella with a ventral 
white fringe, the remaining joints with scattered gray and black hairs above, the ventral 
surfaces with a heavy fringe of black hairs; second legs much as the first; last two 
legs wdth numerous dark hairs on all surfaces. Dorsum of the abdomen covered with 
red hairs, the caudal end with two narrow black stripes, the sides and venter darker. 

Carapace, 4.62 mm. long, 4.25 mm. at the broadest point. The cephalic portion 
of the very broad carapace flat above, considerably expanded on the sides, convex, 
the posterior declivity beginning two-thirds of the length back and abruptly dropping 
to the caudal margin. First row of eyes recurved, the very large medians scarcely 
half a diameter from theclypeal margin, less than a fifth of a diameter apart, twice as 
far from the laterals, the diameters of which are half as great as the medians. Eyes 
of the second row very small, two-fifths as far from the anterior lateral as the eye of the 
last row. Third row of eyes broader than the first (11/8), occupying three-fourths of 
the width of the carapace at that point, the eyes on black tubercles. Ocular area nearly 
half of the length of the carapace. 

Leg forxnula 1423, the first leg greatly enlarged and much larger than the others, 
the tibia and patella taken together longer than the carapace, the tibia with three pairs 
of short, stout spines beneath the distal half. Labium longer than broad, three-Mths 
as long as the endites, which are armed on the outer side with a well-de\ eloped hook. 
Chelicerae armed with a single tooth on the lower margin. Sternum much longer than 
broad, the enlarged first coxa sepai‘ated by its width, the last coxae subcontiguous. 

Male palpus covered with long black *hairs, the femur strongly bent, as long as 
the tarsus, the patella a little longer than broad, nearly twice as long as the tibia. 
Tibial apophysis nearly parallel with the joint for most of its length, gently curved 
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down at the end. Bulb as in P. ardens Peckham, the embolic portion considerably 
longer, the bulb proper a rounded lobe, behind which is a short spur that remains 
hidden when viewed from the ventral aspect. 

Type Locality.— Male holotype from Live Oak County, Texas, 
June 6, 1919 (Barnum Brown). 

This species runs to Phidippus ardens in the Peckhams’ key to the 
red spiders. P. peritus is a much larger species, has the carapace pro- 
portionately much broader and higher, and has the patella and tibia of 
the first leg longer than the carapace (about equal in ardms). 

Phidippus adrunbratus, new species 
Figure 14 

Male. — Carapace, 3.65 mm. long, 3.00 mm. wide. 

Integument of the carapace brown, clothed with black hairs and white scales. 
Clypeus and sides of carapace overlaid with white scales, continuous with a narrow 
frontal band behind the first eye row. Chelicerae dark brown, slightly iridescent, 
covered with long, silky white hairs. Under side of carapace light brown, the legs 
banded as follows: femur of the first leg basally white, distally black, heavily fringed 
above and below with black hairs; patella with a white fringe below, tibia overlaid 
with white scales above on the basal halt, the remainder black, the joint fringed with 
black hairs below; the metatarsus with a distal black ring. Other legs less conspicu- 
ously ornamented than the first but with annulae as in the first leg, more evenly 
clothed with white scales. 

Ocular area about two-fifths as long as the carapace. Eyes of the first row re- 
curved, the medians much larger than the laterals (23/12), separated from each othe^ 
by one-sixth of their diameter, twice as far from the laterals. Eyes of the second row 
very small, much nearer the anterior than the posterior eye (12/26), Third row of 
eyes broader than the first (38/31), nearly as broad as the width of the carapace, 
which is only slightly expanded on the sides. Labium longer than broad, 
three-fifths as high as the endites, which have a tubercular hook on the outer distal 
margin. Chelicerae with a single tooth on the lower margin. Leg formula 1423, 
the first leg greatly enlarged, armed with the conventional three pairs of distal spines 
on the ventral surface of the tibia, the tibia and the patella equal to the length of the 
carapace. 

Palpus rather short, yellow, clothed with long white hairs. Femur about as long 
as the tarsus, almost twice as long as the subequal patella and tibia, the latter joint 
with a black, ventrally directed spur, slightly hooked at the end when seen from the 
ventral aspect. Bulb closely resembling that of P. putnami, but the embolus a much 
finer, strongly curved tube. 

Type Locality. — Male holotype from Los Angeles, California 
(Grant). 

The abdomen is missing from the above described species but the 
characters of the legs and carapace are so important and distinctive that 
I do not hesitate to give it a name. While this species is closely related 
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to the group including Phidippus coccineus, putnami and femoratus, it 
may be easily separated by the characters of the first leg. 

Phidippus concinnus, new species 
Figure 17 

Male. — Total length, 6.00 mm. 

Integument of the carapace reddish brown, clothed evenly with fine black hairs, the 
frontal margin with numerous longer curved hairs. Carapace with conspicuous white 
stripes on each side, made up of white scales, margining the carapace behind but not on 
the frontal margin. Under side of cephalothorax light brown, the legs darker. Cheli- 
cerae reddish brown, not iridescent, covered with long white hairs. Legs with scat- 
tered white scales above, the first femur nearly black, fringed beneath with black hairs, 
the patella lighter and with a white ventral fringe, the tibia distally black and fringed 
with hairs of that color. The third and fourth legs with black distal annulae on the 
tibia and metatarsi. Abdomen red above, with a single, broad, irregular median 
black band, the venter gray. 

Carapace, 3.15 mm. long, 2.65 mm. broad. 

Pars cephalica flat above, the aides moderately expanded, convex, the posterior 
declivity beginning two-thirds of the length behind and abruptly dropping to the 
caudal margin. First row of eyes recurved, the medians much larger (20/10), one- 
fourth of a diameter from the clypeal margin, separated from each other by one-fifth 
of a diameter, a little farther from the laterals. Eyes of the second row very small, 
scarcely twice as far from the posterior eyes as their distance from the anterior laterals. 
Third eye row wider than the first (32/27), about three-fourths as wide as the 
breadth of the carapace at that point. Quadrangle of eyes a Uttle moro than two-fifths 
as long as the length of the carapace. 

Leg formula 1423. The first leg greatly enlarged, the tibia and patella scarcely 
as long as the carapace, the tibia with three pairs of spines on the distal portion of the 
ventral face. Labium a little longer than broad, half as high as the maxillae, which 
have a poorly developed hook on the outer side. Chelicerae with a single tooth on the 
lower margin. Posterior coxae subcontiguous. 

Male palpus light brown, the distal portion of the femur and the patella and tibia 
overlaid with white scales. Patella about equal in length to the tibia, which is armed 
with a short, black spur, directed ventrad. The details of the bulb and the embolus 
are nearly identical with Peckham*s figure of Phidippus tyreUi. 

Type Locality. — Male holotype from hot springs near Bear Lake, 
Idaho, August 12, 1931 (Gertsch). 

This species may be easily confused with Phidippus insignarius 
(C. Koch) or P. tyrelli Peckham. In the latter species the white band 
almost completely margins the carapace, which is not true of the other 
species. The fringes on the legs of insignarius are all white, are black in 
condnnus, and are both black and white in tyrelli. 




Palpi and Epigyna 


Pigs. 11-12. Peckhatnia idahoam, new 
species. 

Pig. 13. Phidippus aUanuSf new species. 
Fig. 14. PhidippmadumhraimyXyem 
species. 

Figs. 15-16. PellenesshoahoTiensiSjnew 
species. 


Fig. 17. PhidippuB condnmts, new 
species. 

Pig. 18. Phidippus periiuSy new species. 
Pig. 19. Phidippus kaiMbcm.^, new 
species. 

Fig. 20. /Sfassacus aemidm, new species. 
Fig. 21. Pdlenes dUanuSy new species. 


Pig. 22. Metaphidippus paiutus, new species. 


17 





18 


AMERICAN MUSEUM NOVITATES [No. 726 


Metaphidippus paiutus, new species 
Figure 22 

Male. — ^Total length, 3.66 rom. Carapace, 1.80 mm. long, 1.25 mm. wide. 

Integument of the cephalothorax dark brown to black, closely overlaid with white 
scales on the sides and in a band along the frontal margin, the area delimited by the 
eyes slightly iridescent. Sternum, mouth parts and chelicerae brown. Femur of the 
first leg dark brown, the remaining joints lighter, the posterior legs yellow, all sparsely 
clothed with white hairs. Abdomen brown, closely overlaid with white scales. 

Carapace flat above, the sides gently rounded, the widest point just behind the 
last eye row. First row of eyes recurved, the large medians almost contiguous, farther 
from the laterals. Eyes of the second row very small, twice as far from the posterior 
eye as the anterior lateral. Posterior eye row broader than the anterior (49/40), 
the eyes slightly smaller than the anterior laterals, the quadrangle formed by the 
latersds of the two rows three-fourths as long as broad. Chelicera robust, vertical in 
position, the fang curved distally, fitting into a groove formed by the large tooth of the 
lower margin and two on the upper, the teeth elevated on a large tubercle. 

Legs 1423, the first much longer and heavier than the others, the tibia with 1-2-1 
spines beneath in the distal half. Male palpus as figured. 

Type Locality. — Male holotype from Richfield, Utah, July 4, 
1931. Male paratypes from St. George, Utah, July (Davis). 

Metaphidippus xiigromaculatus (Keyserling) 

Icius nigromaculatics Keyserling, 1S84, Verb. k.k. zool.-bot. Gesell., Wien, 
XXXIV, p. 600, PL xin, fig. 9. 

Dendryphantesjeffersoni Embrton, 1909, Trans. Connecticut Acad. Arts and Sci., 
XIV, p. 226, PI. XI, fig. 3. 

On page 363 of the * Revision of the Attidae of North America,^ 
the Peckhams state, after having reviewed all the types of the family 
deposited in museums in the United States, that Icius nigromaculatus 
is a good species, belonging to Dendryphantes” In the taxonomic 
section, however, the species is left in Idus, either inadvertently or because 
of the impossibility of changing the text at that stage in the publication. 
The specimen they describe should be referred to some other species, 
Keyserling's type was from Utah, where the species is common. 

Metaphidippus helenae (Banka) 

Dendryphantes helenae Banks, 1921, Proc. Califorma Acad. Sci., (4) XI, pp. 101- 
102, fig. 5. 

Dendryphantes sausalitanus Chamberlin, 1924, idem, XIV, pp. 137-138, fig. 67. 

I have examples of this species from Richfield and Fish Lake, 
Sevier County, Utah. No doubt it will be found generally distributed 
from the Rocky Mountains to the Pacific coast. 
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Metaphidippus vitis (Cockerell) 

Dendryphantes vitis Cockerell, 1894, Entomologist, XXVII, p. 207. 

/ciws vitis Pbckham, 1909, Trans. Wisconsin Acad. Sci., XVI, p. 501, PI. xl, 
fig. 11, PI. XLT, fig. 7. 

Dendryphantes apadhecus Chamberlin, 1924, Proc. California Acad. Sci., (4) 
XIV, pp. 136-137, Figs. 55 and 56. 

The generic position of this species and others that were placed in 
Icius by Peckham is somewhat dubious. For the present I am referring 
it to Metaphidippus where other closely related species have been placed. 
M. vitis is a common species in the southwestern States. 

Paraphidippus marginatus (Walckenaer) 

Attiis marginatm Walckenaer, 1837, ‘Histoire naturelle des Insectes Apt&res,’ 
I, p. 466. 

Phidippus molinar Chamberlin, 1925, Proc. California Acad. Sci., (4) XIV, p. 
133, Fig. 49. 

Metacyrba floridana, new species 

Female. — ^Total length, 5.85 mm. Carapace, 2.20 mm. long, 1.33 mm. wide. 
Abdomen, 3.60 mm. long, 1.42 mm. wide. 

Cephalothorax provided with a few weak spines on the clypeus and between the 
eyes of the first row. Carapace black, thickly overlaid with minute, shining black 
scales, the margins of the pars thoracica with a single row of white scales. Sternum, 
labium, endites, and first coxae brown, the other coxae and the last three pairs of legs 
yellowish brown. Femur, metatarsus, and tarsus of the first leg yellowish brown, the 
patella and tibia darker. Abdomen almost black, without lighter markings on the 
integument but with remnants of a line of white scales on each side. Venter dusky. 

Cephalothorax flat for most of its length, convex behind and on the sides. Eyes of 
the first row recurved, the upper margins in a straight line, subcontiguous, the medians 
much larger (17/7), Eyes of the second row very small, slightly nearer the anterior 
laterals than the posterior eyes (10/12). Posterior eye row nearly as wide as the 
greatest cephalothoracic width (59/64), broader than the first row (59/55), the eyes 
smaller (5/7) than the anterior laterals. Quadrangle of posterior eyes and the anterior 
laterals much broader than long (69/33). Clypeus very narrow, the anterior median 
eves practically marginal. 

Sternum twice as broad as long, the first coxae and the last pair contiguous. 
Chelicerae with a single small tooth on the lower margin. Leg formula 1423, the first 
leg greatly enlarged, the femur incrassate dorsoventrally, the sides almost fiat. Tibia 
I with two pairs of very small spines near the distal end beneath, the first metatarsus 
with two somewhat longer pairs. Abdomen more than twice as long as broad, gently 
rounded on the sides. Epigynum almost identical with that of Metacyrba taeniola 
(Hentz). 

Type Locality. — ^Female holotype from Fort Meyers, Florida, 
March 30, 1912. 

Only two other species of Metacyrba are known from the Americas. 
M. flori^na is much more elongate than the common species from the 
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United States, M. taeniola, both the cephalothorax and the abdomen 
being much longer than in that species. The quadrangle of the anterior 
laterals and the posterior eyes is 59:33 in floridana, 60: 38 in taeniola, 

Pellenes shoshonensis, new species 
Figures 15 and 16 

Male. — ^Total length, 3.50 mm. Carapace, 1.90 mm. long, 1.30 mm. wide. 
Abdomen, 1.70 mm. long, 1.00 mm. wide. 

Integument of the carapace brown to black, clothed with white scales and a few 
spines, the clypeus and the frontal margin with short, reddish scales. Carapace with 
a dark band from the posterior eyes to the caudal margin, the sides with a marginal 
black stripe. Legs mottled with black, clothed with white scales. Abdomen with a 
narrow, median, longitudinal white stripe running the full length above, the sides and 
venter lighter, all thickly clothed with white scales. 

Area of the eyes occupying two-fifths of the length of the carapace. Eyes of the 
first row recurved, equidistantly spaced, the medians about half a diameter from the 
clypeal margin, twice as large as the laterals. Eyes of the second row very small, 
midway between the two rows. Third row of eyes very slightly broader than the 
first, the eyes smaller than the anterior laterals. Ocular quadrangle much broader 
than long (40/25). 

Palpus thickly overlaid above with white scales. Patella a little longer than the 
tibia, the latter with a very heavy apophysis that appears notched from the ventral 
aspect but, when viewed from the side, is nearly as broad as long, basally narrowed, 
slightly hooked distally. The bulb is oval, the inner side with a very heavy, straight 
black tube that ends acutely. 

Type Locality. — ^Male holotype from Adelaide, Idaho, May 15, 
1931 (D. E. Fox). 

The character of the embolus will distinguish this species from all 
others but Pellenes peninsularis Emerton, P. limatus Peckham, and P. 
longimanus Emerton. In all these forms the tibial apophysis is heavy 
at the base and pointed at the distal end, which is not true for P. 
shoshonensisj new species. 

Pellenes captiosus, new species 

Male.— Total length, 4.75 mm. Carapace, 2.45 mm. long, 1.82 mm. wide. 
Abdomen, 2.25 mm. long, 1.62 mm. wide. 

Integument of the carapace black, with a narrow frontal band of white scales and 
scattered white scales on the posterior declivity. Area of the eyes overlaid with 
inconspicuous, shining black scales. Frontal margin and clypeus provided with long 
brown hairs. Chelicerae brown, mouth parts dusky, the sternum and coxae yellow, 
all rather thickly clothed with long white hairs. First leg yellow, modified as follows : 
femur, patella, and tibia with heavy, double, subventral fringes of yellowish hairs, 
the tibia armed with two spatulate spines on the inner side; dorsum and sides of the 
joints thickly clothed with white scales. Second legs with a short ventral fringe of 
yellowish white hairs. Third leg strikingly modified as follows : femur mostly brown, 
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distally strongly thickened; patella brown, medially thickened, the dorsum with a 
fringe of black hairs, the distal end produced into a light-colored lobe that overlaps the 
tibia; distal joints yeUow. Last leg yellow, the distal end of the femur and the patella 
brown above, all the joints thickly overlaid with white scales and hairs. Abdomen 
black, basally with a white band, the sides with a medial oblique white dash, the 
caudal end with two white dots and an elongate white maculation. Venter light. 

Eyes of the first row recurved, their upper margins in a straight line, the larger 
medians one-fifth of their diameter apart, twice as far from the laterals. Eyes of the 
second row very small, naidway between the anterior laterals and the eyes of the third 
row. Posterior eye row slightly broader than the first (59/55), the quadrangle formed 
by these eyes nearly twice as broad as long. Clypeus half as high as the diameter of 
an anterior median eye. 

Leg formula 1423, the first tibia with 2-2-2 spines beneath, two spatulate, the 
metatarsi with two pairs. 

Palpus covered with white and yellow hairs. Palpal organ identical in structure 
with that of Pelleftm borealis Banks, which this species closely resembles. 

Type Locality. — Male holotype and paratype from Barnum, 
Minnesota, June, 1932 (J. E. Moore). 

The only important difference between this species and P. borealis 
Banks is the remarkable modification of the first and third legs. 

Pellenes altanus, new species 
Figure 21 

M.\lb. — ^Total length, 3.80 mm. Carapace, 1.82 mm. long, 1.40 mm. wide. 
Abdomen, 1.50 mm. long, 1.16 mm. wide. 

Integument of the cephalothorax black, the eye quadrangle overlaid with white 
scales that are thicker on the frontal margin, forming a narrow band, the sides and 
posterior declivity with scattered white scales. Clypeus dark brown, the mouth parts, 
sternum, and coxae yellowish brown. Legs yellowish brown, the first femur black on 
the sides, the other femora with black maculations, the patellae, tibiae, and metatarsi 
of all the legs with a sub ventral narrow black stripe on the prolateral face of the joints. 
Legs sparsely clothed with black hairs. Abdomen black above, somewhat spotted and 
flecked with white, the venter light. Tarsus of the palpus clothed with short orange 
scales. 

Eyes of the first row recurved, the large medians one-eighth of their diameter 
apart, twice as far from the laterals. Small eyes of the second row midway between 
the anterior laterals and the posterior eyes. Third row of eyes broader than the first 
(44/40), the quadrangle formed by the laterals broader than long (44/36). Eye area 
occupying three-sevenths of the length of the carapace. 

Leg formula 3412, the first pair of legs not much stouter than the others, lacking 
fringes or peculiar ornamentation, the tibiae with 1-1-2 spines beneath. Third leg 
unmodified, with two unpaired spines beneath and two prominent prolateral spines 
that project dorsad. Palpus as figured. 

Ttpb Locality. — Male holotype from Medicine Hat, Alberta, 
August 1, to 16, 1930. Male paratype from Saskatoon, Saskatchewan. 
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Sassacus aexniilus, new species 
Figure 20 

Male. — ^Total length, 3.00 mm. Carapace, 1.60 mm. long, 1.17 mm. wide. 
Abdomen, 1.60 mm. long, 1.12 mm. wide. 

Frontal margin of the carapace with a few short spines and white scales. Ocular 
quadrangle black, closely overlaid with small iridescent purple scales. Sides of cara- 
pace and the posterior declivity reddish brown, the margin with a narrow band of 
white scales. Sternum and labium black, the coxae and endites light brown. First 
leg strikingly modified as follows: femur, patella, and tibia greatly thickened dorso- 
ventrally, flattened on the sides; femur black, patella and tibia reddish brown, both 
with a heavy ventral fringe of coarse black hairs, the tibia with an additional shorter 
dorsal fringe; metatarsus yellow, tarsus brown. Posterior three pairs of legs con- 
siderably shorter and weaker, the basal joints light brown, the metatarsi and tarsi 
yellow. Abdomen black, lacking basal bands or lighter color markings, covered with 
iridescent white scales and inconspicuous dark hairs. 

Eye area occupying seven-twelfths of the length of the flat dorsum of the carapace. 
First row of eyes recurved, the medians much larger (12/7) than the laterals, about 
one-third their diameter from the clypeal margin* Eyes of the second row very small, 
slightly nearer the anterior lateral than the posterior eye (10/12). Posterior eye row 
marginal, broader than the first row (38/45), the eyes about equal to the anterior 
laterals, the quadrangle of the anterior and posterior eyes broader than long. Sides 
of the carapace nearly vertical, the posterior declivity abrupt, beginning well behind 
the third eye row. 

Leg formula 1423, the enlarged first tibia with a single submedian, retrolateral 
spine and a pair near the distal end, the metatarsus with two pairs beneath, the last 
pair distal. Chelicerae with a single short tooth on the lower margin. I^abium broader 
than long, about half as high as the slightly convergent endites. Sternum longer than 
broad, the last coxae contiguous, the first separated by their width. 

Male Palpus. — ^Femur as long as the tarsus, longer than the equal tibia and 
patella. Tibia with a retrolateral black spur, acutely ended, nearly as long as the 
joint. Bulb oval, the embolus a slender curved tube that is free at the middle of the 
bulb on the prolateral side. 

Type Locality. — ^Male holotype from Itasca Park, Minnesota, 
May 29-30, 1932 (Gertsch). 

This species is closely related to Sassacus barbipes Peckham and S, 
dmlata F. Cambridge, both of which were placed in Ashtabula by Cam- 
bridge. The embolus is terminal in both of these forms, which is not 
true for aemulus. Sassacus barbipes has a basal light band on the ab- 
domen and the tibia lacks the dorsal fringe of coarse black hairs. The 
important differences between these forms and the tjnpical species of 
Sassacus {papenhoei Peckham and smaragdinus Barrows) seem to war- 
rant their separation into another genus. 
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AaELEMlDAE 

The first species described below was sent to me by Dr. W. M. Bar- 
rows, who diagnosed the species as new and requested that I describe it. 
He has generously given the types to The American Museum of Natural 
History. The second species, collected by Mr. Stanley Mulaik at Edin- 
burg, Texas, is closely related and shares the unusual palpal characters 
of Agelma harrowsi. 


Agelena barrowsi, new species 
Figures 8 and 9 

Male. — Total length, 4.35 mm., exclusive of the spinnerets. Carapace, 2.10 mm, 
long, 1.50 mm. wide. Abdomen, 2.30 mm. long, 1.40 mm. wide. 

Integument of the cephalothorax yellow, clothed with a few short, inconspicuous 
black hairs. Eyes in a black field. Carapace with a submarginal light band and a 
narrow black marginal seam, medially with two poorly defined dusky bands, the 
interval between them light. Labium dusky, the endites pale, the sternum black but 
with a median pale stripe. Legs irregularly maculate with black, the distal end of the 
metatarsi with a narrow black ring. Dorsum of the abdomen with a longitudinal 
light band, tinged with red, broken caudally by transverse black bands. Sides of the 
abdomen black, the venter paler and furnished with two narrow black longitudinal 
bands. 

Eyes of the first row strongly procurved, the medians slightly larger, subcontigu- 
ous. Second row of eyes strongly procurved, the medians slightly smaller, placed 
about one-half of their diameter apart. Median ocular quadrangle slightly longer than 
broad (7/6), about as wide in front as behind, the posterior median eyes smaller. 
Lateral eyes of both rows subequal and subcontiguous. Clypeus one-tliird as high as 
the diameter of an anterior lateral eye. Chelicerae with three teeth on the lower 
margin. 

Spines under the first two tibiae, 2-2-0, the metatarsi, 2-2-2. Tibia and patella 
I equal in length to tibia and patella IV, longer than the carapace (20/17). Distal 
joint of the posterior spinneret slightly longer than the basal. 

Male Palpus. — Patella slightly longer than broad, longer than the tibia, which is 
armed on the outer side with a stout spur as in A. mevia. Bulb expanded, the inner 
side provided with a slightly curved, robust, brown apophysis that ends in a sharp 
point. Conductor a short, sclerotized spur that, in lateral view, is deeply notched at 
the free end. Embolic portion a brown tube, originating near the inner basal margin, 
strongly and tightly wound; the embolus proper is free at that point as a strongly 
ridged, flattened tube, making nearly two and a half turns, becoming progressively 
narrower, and ending as fine acuminate tube. The spirals are at right angles to the 
long axis of the tarsus, not on the same plane as in Agelma naeviay poUeri, utahana, 
etc., and the acuminate tip exceeds the distal end of that joint. 

Female. — ^Total len^h, 6.00 mm., exclusive of the spinnerets. Carapace, 2.80 
mm. long, 1.90 mm. wide. Abdomen, 3.90 mm. long, 2.10 mm. wide. 

Color darker than in the male, the legs with larger black maculations, the distal 
annulae of the metatarsi well marked. Spinnerets as in the male, the distal joint of 
the posterior pair slightly longer than the basal (0.52 mm./0.42 mm.). Vulva half as 
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long as broad, transversely elliptical, strongly rounded in front and the margin at 
that point provided with two small, rounded, colorless lobes. Atrial cavity, as seen 
from the caudal view, divided by a broad median septum, which is not apparent from 
the ventral aspect. 

Type Locamty. — Male holotype from Fort Meyers, Florida, Febru- 
ary, 1930 (W. M. Barrows). Female allotype and two female paratypes 
from Gainesville, Florida, February 12, 1925 (W. M. Barrows). 

The female of A. barrowsi is of the conventional type and might 
easily be confused with such species as Agelena utahana Chamberlin and 
Ivie or A. potteri Blackwall. The male, however, is radically different 
in palpal characters from all other American species, except A. texana. 

Agelexia texana, new species 

Male. — ^Total length, 8.25 mm., exclusive of the spiimerets. Carapace, 4.25 
mm. long, 3.10 mm. wide. Abdomen, 4.15 mm. long, 2.00 mm. wide. 

Integument in general a little darker than in A. harroiosi but color markings 
exactly as in that species. Eyes of the first row strongly procurved, equal in size, 
subcontiguous. Posterior row of eyes strongly procurved, the medians smaller, the 
eyes about a diameter apart, the laterals smaller than the anterior laterals. Median 
ocular quadrangle longer than broad (25/20), slightly narrower behind, the anterior 
medians much larger. Clypeus a little higher than the diameter of an anterior 
lateral eye. 

Sternum nearly as broad as long, the anterior coxae separated by their length, 
the posterior subcontiguous. Iiabium slightly broader than long, half as high as the 
parallel endites. Chelicerae armed with four stout, subequal teeth on the lower 
margin, the upper with three. Leg formula 4123. First tibia with 2-2-0 ventral 
spines, the distaJs missing; the second tibia 1-1-0, the prolaterals missing, as well as 
the distals; the metatarsi of these legs with 2-2-2 spines beneath. Patella and tibia 
of the fourth leg equal in length to the carapace, those joints of the first leg a little 
longer. Spinnerets short, the basal joint of the posterior pair two-thirds as long as 
the distal (0.50 mm./d.80 mm.). 

Male Palpus. — The genital organ of the male differs only in minor details from 
that of A. harrowsi. The tibial apophysis is a heavy spur, retrolateral in position, 
that has the same form as in A. nacvia and other species. The process on the inner 
side of the bulb near the base is heavily selerotized, brown in color, curved and rounded 
at the end, as viewed from the ventral aspect- The conductor is deeply notched as in 
A. harrowd and the embolic portion has almost the same form. The embolus proper 
is a strongly ridged, heavy, somewhat flattened tube, the inner margins white, which is 
tightly coiled for two turns, the free acuminate tip going to the end of the cymbium. 

Type Locality. — Male holotype from Edinburg, Texas (S. Mulaik). 

The greater size of this species, the presence of four teeth on the 
lower cheliceral margin and the slight differences in the embolus will 
separate it from AL. harrowsi. 
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Agelexxa idahoana, new species 
Figure 5 

Female. — Total length, 9.40 mm. Carapace, 4.00 mm. long, 3.20 mm. wide. 
Abdomen, 5.70 mm. long, 3.00 pxm. wide. 

Integument of the cephalothorax and legs dark brown, without contracting 
markings. Abdomen dark brown above, evenly and densely maculate with small 
yellow spots, the venter with light stripes on the sides. 

Eyes of the first row procurved, equidistantly spaced about one-third of a 
diameter apart. Second row of eyes procurved, equal in size and spaced four-fifths of 
a diameter apart. Median ocular quadrangle slightly longer than broad (22/19), 
as broad in front as behmd, the anterior median eyes slightly larger. Clypeus equal 
in height to one and one-half times the diameter of an anterior lateral eye. Chelicerae 
with two subequal teeth on the lower margin, the uppea: with three unequal denticles. 

Legs rather slender, all the tibiae with 2-2-2 spines beneath, the tibia and patella 
of the fourth pair longer than the carapace (5.00 mm./4.00 mm.), those joints of the 
first leg equal in length to the carapace. Spinnerets rather short, the basal joints of 
the anterior and posterior pair subequal, the distal joint of the posterior pair about 
equal to the basal joint. 

Epig>mum as figured. 

Type Locality. — Female holotype from Montpelier, Idaho, August, 
1931 (Gertsch). 

The unmarked carapace and unbanded logs, the short distal joint 
of the hind spinnerets, and the quite different epigynum will separate this 
species from Agelena californica Banks. In Bankas species the eyes of 
both rows are about equal in size and the median ocular quadrangle is 
slightly narrowed in front. 

Agelena aperta, new species 
Figure 10 

Male. — ^Total length, 11.00 mm. Carapace, 5.30 mm. long, 3.80 mm. wide. 
Abdomen, 6.30 mm. long, 3.30 mm. wide. 

Integument of the cephalothorax bright yellow, clothed with short, inconspicuous, 
black and white hairs. Carapace with two black stripes above and a dark marginal 
seam. Mouth parts, sternum, and legs bright yellow, unmarked. Abdomen gray 
above, with two white stripes that are broken into spots in the caudal half, the venter 
gray. 

Eyes of the first row procurved, equal in size, separated by a radius. Second row 
of eyes procurved, slightly smaller than the anterior row, separated by a a diameter. 
Median ocular quadrangle slightly longer than broad (21/19), though apparently 
much more so, as wide behind as in front, the posteriors smaller. Clypeus equal in 
height to twice the diameter of an anterior median eyo. Chelicerae with throe subequal 
teeth on the lower margin (four on one side in the male holotype), the upper margin 
with three unequal teoth. 

Spines imder the tibiae 2-2-2, the distals often unpaired, under the first meta- 
tarsi 2-2-2. Tibia and patella I about equal in length to tibia and patella IV, longer 
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than the carapace (21/16). The same comparisons in Agelena naevia give a ratio of 
about 21 :12. Distal joint of the posterior spinneret more than twice as long as the 
basal (24/10). 

Male Palpus. — Structure as in Agelena naevia Walckenear, the chief difference 
being in the embolus, which is proportionately heavier, broadly encircles the peri- 
phery of the tarsus for one and a quarter turns, is little diminished in size throughout 
its length, and has the heavy tip folded and twisted, not acuminate as in naevia. 

Female. — ^Variation in size in this sex is considerable. The smallest female 
measures 10.00 mm., the largest 19.00 mm., exclusive of the spinnerets. In structure 
and color the females agree well with the males but are usually a little darker and have 
the white spots on the abdomen better defined. The epigynum closely resembles that 
of Agelerui naevia hut in all examples lacks the prominent, lobe that projects caudally 
into the atrial cavity in naevia. That margin in aperta may be either straight or 
distinctly notched. The distal joint of the hind spinnerets is over twice as long as the 
basal. 

Type Locality. — Male holotype, female allotype, and paratypes of 
both sexes from Valmont Buttes, east of Boulder, Colorado, July 27, 
1908 (F. E. Lutz). Paratypes from Boulder, Colorado (Cockerell); 
Austin, Texas, September, T909 (Petrunkevitch) ; Salt Lake City, Utah, 
July, September, 1931 (Gertsch); Zion National Park, Utah, July 4, 
1931 (Gertsch) ; Los Angeles, California, November, December (Grant). 

Representatives of this species have been consistently referred to 
Agelena naevia Walckenaer, which is a complex found to include several 
well-marked species. The distribution of this species or subspecies is 
essentially western. The differences in the genitalia are constant 
throughout a large series of specimens. 
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The Diptera of the American Museum Congo Expedition, with the 
exception of the Tabanidae and Sarcophaginae, have been recorded in 
the Bulletin of The American Museum of Natural History.® With the 
publication of the present contribution, records will have been printed 
of the entire collection of flies made by the members of the expedition. 
The report on the Tabanidae by Dr. Joseph C. Bequaert appeared in 
June, 1932.* 

In addition to the material collected by Messrs. Lang and Chapin, 
I have included in this report additional material secured by Dr. J. 
Bequaert and others in equatorial Africa as wdl as a number of forms 
from the southern part of the continent, received from Messrs. H. K. 
Munro and Alexander Cuthbertson. In the case of each species I have 
prepared drawings illustrating the male genitalia as seen from the side, 
and in some instances other views are given. 

Of the seventy names available for African species of Sareophaga 
only twenty recorded from the Ethiopian region can be identified, since 
the genitalia have been illustrated for only this number. A number of 
the species recorded from the Palaearctic region of .Africa are, of course, 
well known, but the identifications of some of these must be verified. 
Even when a described species has some apparently conspicuous char- 
acter that would seem to mark it as distinct from all others, it is not 
safe to identify it unless the genitalia have been figured, since it is likely 
that several species will be found to possess the same character. Many 
of the species before me cannot be separated \vith any degree of certainty 
until the male genitalia have been examined, and some are impossible to 
distinguish by other characters. For this reason I have described as new 
all species differing from those in which genitalic figures have been 
published, and it is to be hoped that the types of described species may 
be examined and the synonymy, if any, determined. 

iSdentifio Kesuhs of the American Muaeuni Oongo Expedition, Entomology, No. 25. 

^Volume LVH, Arts. 2 and 4, and volume LVIII, Art. 4. 

*Amer. Mus. Novit., No. 639, pp. I-IO. 
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There is a great divergence of opinion regarding the generic limits 
in the group, and a thorough study of the world fauna will be necessary 
before any degi’ee of stability can be reached. The presence or absence 
of propleural hairs does not appear to be of importance in the genus 
Sarcophaga Meigen, but in other cases the character furnishes a simple 
means of separating the genera. The name Boettcheria is available for the 
species of Sarcophaga having the propleura haired, but in some American 
species the character is of no value as the females may entirely lack the 
hair. The genus Hdicobia Coquillett may be recognized because of the 
bristled first vein. This is not always a generic character, but in this 
case it separates a fairly large group of species from an unwieldy genus 
and its use undoubtedly simplifies the identification of the species. Some 
authors have used Bercaea Desvoidy for this genus, but I cannot follow 
this procedure, since Desvoidy named haemorrhoiddlis as type of the 
genus and this species is a true Sarcophaga. It is possible that haemor- 
rhoidalis Desvoidy is not the same as haemorrhoidalis Fallen, but this is 
not apparent from the description. The name Bercaea is better ignored, 
even though the character of the bristled first vein was used by Desvoidy 
for the genus, because of the confusion concerning the genotype. 

In the key to the males I have used characters other than those 
found on the genitalia, wherever possible, but these may not always 
hold, and a comparison of the figures and genitalia of specimens must 
form the final corroboration. The number of African species belonging 
to this subfamily no doubt will be found to greatly exceed one hundred, 
so it is to be expected that several species will trace to the same place 
in the key. It must be remembered that parts of the genitalia are mov- 
able and that there often may be apparent differences in the same species. 
In small specimens the amount of long hairs on the legs is usually much 
less than in large specimens of the same species. The measurements of 
the front are made at the narrowest point and the width of the eye is 
taken at the widest point, the eye being examined so that its greatest 
surface is observed. Measurements made in this way are easier to cor- 
relate than comparison of the front with the width of the whole head. 

Types of all the new species will be found in The American Museum 
of Natural History. 

Key to Males op Sarcophaga and Allied Genera 


1. — ^First vein of the mngs bare 2* 

First vein bristled 36* 

2. — ^Propleura bare in the middle 3. 

Propleura haired 26. 
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3. — Arista plumose 4. 

Arista short pubescent; abdomen densely cinereous pollinose, with black spots. 

Wohlfahrtia euvitta Villeneuve. 

4. — ^Wings conspicuously yellowish basally • 5. 

Wings not at all y^owish basally 6. 

5. -- Middle tibiae long villous Agria f munroi Curran. 

Middle tibiae without long hairs Agria f cond<ma, n. sp. 

6. — Posterior tibiae villous or with very long hairs on one or other of the ventral 

surfaces 9. 

Hairs of the posterior tibiae not or scarcely longer than the tibial thickness. . . 7. 

7. — Second genital segment mostly black in ground color, cinereous pollinose 8. 

Second genital segment shining reddish S, hatiam, n. sp. 

8. — Genitalia as in figure 36 S, fasciventria, n. sp. 

Genitalia as in figure 38 aS. binodosa, n. sp. 

9. — Postsutural dorsocentrals variable; if three pairs present, the anterior pair is 

situated almost its own length behind the suture 10. 

Three pairs of strong postsutural dorsocentrals, the anterior pair situated 
rather close to the suture S. gnu, n. sp. 

10. — Second genital segment wholly or almost all reddish; if blackened above, the 

hind tibiae villous 11. 

Second genital segment shining black; hind tibiae with long but not abimdant 
hairs S. maritima Engel. 

11. — Second abdominal segment without strong median marginals 16. 

Second abdominal segment with a pair of long, usually erect, median marginals. 

12. 

12. — ^Three strong sternopleurals in an almost straight line 13. 

Stemopleurals 1-1; if three are present, one is weak and placed below the 
strong anterior S, vicaria, n. sp. 

13. — Presutural acrosticals wholly undifferentiated; prescutellars rarely more than 

half as long as the scut^um 14. 

Presutural acrosticals conspicuous, but not much more than twice as long as 
the stout hairs; prescutellars as long as the scutellum 8. villa, n. sp. 

14. — ^Apical scutellars present 16. 

Apical scutellars wholly absent 5. chapini, n. sp. 

16. — Lateral teeth on penis very strong, the lower serrate (Pigs. 27, 28). 

8, liberia, n. sp. 

Teeth much weaker (Figs. 29, 30) 8. aamia, n. sp. 

16. — Palpi black or brown on apical half or more, rarely reddish brown 17. 

Palpi wholly dull reddish-yellow 8. dura, n. sp. 

17. — ^Posterior femora with several strong, antero ventral bristles on apical half or 

more 19. 

Posterior femora with hairlike bristles on anteroventral surface, only the apical 
bristle strong 18. 

18. — Presoutellar acrosticals long and strong 8. hmgi, n. sp. 

Prescutellars entirely absent 8. faldforcepa Villeneuve, 

19. — ^First genital segment with two or more bristles or bristly hairs apically much 

stouter than the surrounding hairs 20. 

First genital segment almost evenly haired, without bristly hairs 22. 
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20. — ^Posterior forceps with a deep notch before the middle as seen in profile (Pig. 32). 

S, haemorrhoidalis Fallen. 

Posterior forceps differently shaped 21. 

21. — ^Posterior forceps strongly and angularly produced near the middle (Fig. 6). 

S. arnoj n. sp. 

Posterior forceps not so produced (Fig. 9) S. hurungae, n. sp. 

22. — ^Prescutellar acrosticals absent or very weak; genitalia as in figures 14, 16. 

S, heckeri Villeneuve. 


Prescutellars well developed; genitalia different 23. 

23. — ^The long hair beneath the middle femora ends abruptly in a longer, denser txjft 

just beyond the middle; genitalia as in figure 10 S, garbOy n. sp. 

The long hair is not so strongly tufted or not at all so 24. 

24. — Fourth abdominal segment broadly reddish apically 26. 

Fourth abdominal segment wholly black; genitalia as in figure 19. . . S. imi, n. sp.. 

26. — ^Palpi large and usually swollen apically (Fig. 16) S. mvlaha, n. sp. 

Palpi slender, as usual (Fig. 40) S. musitaU^ n. sp. 

26. — ^Anterior cross-vein surroimded by a large blackish spot 34. 

Anterior cross-vein at most weakly clouded 27. 

27. — ^Posterior femora with the bristles on the basal half of the anteroventral edge as 

strong as those on the apical half, rarely only a single strong bristle near 

the base 28. 

Posterior femora with at most a weak bristle on the basal half of the antero- 
ventral surface and only two or three strong ones on the apical half. 

8. afra^ n. sp. 

28. — Second abdominal segment with a pair of strong, erect, medium marginals; 

fifth stemite not furcate 29. 

Second abdominal segment without median marginals 30. 

29. — ^Penis with a pair of recurved apical processes (Fig. 18) 8, aUna, n. sp. 

Penis with a single, broad, recurved apical process (Fig. 26). 8. mowha, n. sp. 

30. — ^At least two stout bristles on the basal half of the anteroventral surface of the 

posterior femora 31 . 

A single bristle on the basal half of the anteroventral surface of the posterior 
femora 8, furcadorsdlis Rohdendorf. 

31 . — Fifth stemite swollen and produced downward on basal half in the middle 32. 

Fifth stemite much more deeply divided and not swollen on the basal half 33. 

32. — Genitalia as in figure 20 8, kisanganiy n. sp. 

Genitalia as in figure 41 8. hularnatadiy n. sp. 

33. — Genitalia as in figure 13 8, surda, n. sp. 

Genitalia as in figure 12 8. mducUiy n. sp. 

34. — Genitalia shining black PocciioTiiaiopa notoffpejinis Austen. 

Second genital segment reddish 35. 

36. — Densely yellowish-gray pollinose species (Fig. 7). 

Poedlometopa spilogaster Wiedemann. 
Blue-gray species, much more shining (Fig. ZZ).. Poedlometopa congendsy n. sp. 

36. — Middle of propleura haired 38. 

Middle of propleura bare Helicobia dlertay n. sp. 

37. — ^Posterior tibiae villous Helicohia seleney n. sp. 

Posterior tibiae without long hairs HeUcobia munroiy n. sp. 
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Wohlfahrtia Braiier and Bergenstamm 

The only described Etliiopian species occurs in South Africa. 

Wohlfalirtia euvittata Villeneuve 
Figure 1 

Villeneuve, 1920, Rev. Zool. Afr., VIII, p. 164. 

Two specimens of each sex, Jansenville, Cape Province, June 20> 
1921. 

Aobia. 

I refer two South African species to this genus with a query, since 
the status of Agria is somewhat in doubt. 

Agria ? munroi Curran 
Figure 11 

Angimnetopia munroi Curran, 1927, Ann. Mag. Nat. Hist., XIX, p. 527. 

f Agria brunnipalpis Macquart, 1860, ‘Dipt. Exot.,* Suppl., IV, p. 236. 

fSarcophaga elegantipes Villeneuve, 1921, Rev. Zool. Afr., IX, p. 31. 

My description of this species was based on five specimens of both 
sexes from Uitenhage, South Africa, collected by Mr. H. K. Munro on 
March 5, 1919. No additional material has been examined. 

Malloch has expressed the opinion that munroi is a synonym of 
elegantipes j and I find that the description of brunnipalpis would fit the 
species very well. Malloch would place the species of Sarcophaga, but 
the shape of the head indicates that it belongs to a different genus. 

Agria ? condona, new species 
Figure 3 

Similar to the preceding but the posterior tibiae bear only a few long hairs situated 
on the anteroventral surface. Length) 1^ 

Male. — Head silvery-white pollinosej front four-sevenths as wide as either eye, 
gently widening posteriorly aij<f strongly widening in front; frontal bristles only 
slightly diverging opposite, the tantennae; ocellars long and strong; occipital cilia 
reaclux^.to the cheeks, an irregular row of black hairs behind them; occipital pile 
pale yellpwish; cheeks with black hair; parafacials wide, with rather sparse, mod- 
erately black hairs. Palpi blackish. Antennae black, the third segment only 
slightly longer than the second; arista with rather short rays on the basal half. 

Thoy^ax cinereous pollinose, the mesonotum with three moderately wide black 
vittae, the median one extending over the scutellum. Acrosticals , 0-1 ; dorsocentrals , 
0-2; stemopleurals, 1-1-1; three pairs of marginal scutellars and a weak sub-discal 
pair; propleura and prostemum bare. 

Legs black, rather thinly cinereous pollinose; middle femora with some long hair 
posteroventrally; posterior femora with the anteroventral row of bristles complete; 
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posterior tibiae with some long posteroventral hairs and a few shorter^ ones antero- 
ventrally. 

Wings cinereous hyaline, the veins mostly yellowish; upper lobe of squamae yel- 
low, the lower mostly white. Halteres reddish yellow. 

Abdomen blue-black, thickly whitish pollinose, with black spots that change 
from different views. Fifth stemite U-shaped, the apex filled with dense black 
spines; first genital s^ment shining blackish or brown, without bristles, the second 
orange. Lateral view of genitalia as in figure 3. 

Female. — Smaller; 8 to 10.6 mm. Front as wide as either eye; two rows of 
black bristly hairs behind the upper occipital cilia; scutellum with two pairs of 
marginal bristles only, the discals and apicals absent; legs without long hairs. First 
genital segment reddish, longitudinally divided, the sides of the genital opening 
bordered with black bristles; sixth stemite remarkably long, black and cinereous 
pollinose on the basal half, the apical half reddish; on either side near the middle with 
three bristles in a transverse row, the apex very gently rounded. 

Types. — ^Holotype, male, and allotjrpe, female, Uitenhage, Cape Province, 
March 12, 1919. Paratypes: male, Uitenhage, March 16, 1919 (H. K. Mimro), 
and female, Grootvlei, South Africa, December 9, 1914. 

The male is readily distinguished from munroi by the long villous 
tibiae; the female is less easily separated but the sixth sternite is some- 
what shorter in munroi^ more transverse at the apex, and there is an even 
row of bristles across its middle. 

It is not impossible that this species, and not munroi j is the same as 
hrunnipal'pis Macquart, but no species can be identified with certainty 
until the types have been re-examined and the genitalia studied. 

Sarcophaga batissa, new species 
FigreSl 

Tibiae without long hairs; prescutellars long and strong, second genital segment 
shining deep orange. Length, 10.6 to 12.6 mm. 

Male. — Head silvery-white pollinose; front slightly more than one-third as wide 
as either eye, widening anteriorly; frontals moderately diverging opposite the anten- 
nae. A complete row of black hairs behind the occipital cilia and a secondary row 
above; occipital pile yellowish white; cheeks with black hair; parafaciaJs with a row 
of $hort, fine bristly hairs below and a few scattered hairs on the upper half. Palpi 
dark brown. Antennae brownish, the third segment twice as long as the second. 

Thorax cinereous pollinose, the black vittae very conspicuous, the middle one 
extending almost to the apex of the scutellum. Acrosticals, 0-1 ; dorsocentrals, 2-3; 
stemopleurais, 1-1-1 ; apical scutdlars about as strong as the discals; propleura bare. 

Legs black, with cinereous pollen, the tibiae reddish brown. Posterior femora 
with two or three anteroventral bristles on the apical half; femora and tibiae without 
long hairs. 

Wings cinereous hyaline; third vein bristled about halfway to small cross-vein. 
Squamae white, the disc sometimes tinged with brown. Halteres reddish, the knob 
largely brownish. 
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Abdomen tessellate with cinereous pollen, the second segment without median 
marginals although there may sometimes be a very weak appressed pair. Fifth 
stemite divided on more than the apical half, the arms diverging V-like. Lateral 
view of male genitalia as in figure 31. 

Types. — Holotype, male, and five male paratypes, Stanleyville, Congo, March, 
1916, March 9, 1916, April, 1916, April 4, 6, 1915 (Lang and Chapin), two taken 
from Bembex, The holotype is labelled “March.” 

I have not been able to associate any females with this species. 

Sarcophaga fasciventris, new species 
Figure 35 

Black, cinereous pollinose; abdomen with a median vitta and the apices of the 
segments black, weakly tessellate. Length, 10.5 to 12 mm. 

Male. — Head dull silvery-white pollinose. Front about two-sevenths as wide as 
one eye; frontal bristles rather gently diverging opposite the antennae; ocellars 
moderately long and rather weak. Occiput white-haired, with two or three irregular 
rows of black bristly hairs behind the occipital cilia; cheeks with coarse black hair; 
parafacials with a partly double row of short black hairs. Palpi black. Antennae 
brown, the third segment more than twice as long as the second. 

Thorax cinereous pollinose, the dark mesonotal vittae moderately narrow, the 
median one very narrow and extending as a brown stripe on to the scutellum. 
Acrosticals, 3-3; dorsocentrals, 3-3; stemopleurals, 1-1-1; three pairs of mar- 
ginal scutellars, the apical pair weak; a weak pair of discals. Propleura bare. 

Legs black, with cinereous pollen, the tibiae dark browmsh-red, without long 
hairs; posterior femora with only one strong anteroventral bristle on the basal half. 

Wings cinereous hyaline, but broadly tinged with brown along the veins. 
Squamae white, the disc of the lower lobe brown. Halteres pale orange. 

Abdomen cinereous pollinose, a median vitta on the first three segments and the 
broad apices of the segments brown pollinose and appearing black, the fasciae more or 
less triangularly widened toward the sides but evanescent toward the lateral edges of 
the tergites. Genitalia small, black, cinereous pollinose, the first segment with or 
without a pair of apical hairlike bristles; forceps and claspers mostly reddish 
(Fig. 36). 

Types, — Holotype, male, and paratype, male, Stanleyville, Congo, March, 1916 
(Lang and Chapin), taken from Bembex, 

Sarcophaga binodosa, now species 
Figure 38 

Wings light brownish, the posterior border cinereous; tibiae without long hairs; 
genitalia small. Length, 11 mm. 

Male. — ^Head white pollinose. Front scarcely two-sevenths as wide as either 
eye; frontals diverging below; ocellars weak. Occiput with whitish pile and two or 
t^ee irregular rows of black hairs behind the occipital cilia; hair of cheeks all black, 
rather fine. Parafacials with two rows of fbne black hairs, the upper ones more brown- 
ish, two or three of the lower ones bristle-like but not long. Palpi brown. Third 
antennal segment twice as long as the second. 
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Thorax cinereous poUinose; mesonotal vittae moderately wide, the median one 
extending to beyond the middle of the scutellum. Acrosticals , 2 or 3-3 ; dorsocentrals, 
3-3; stemopleurals, 1-1-1; propleura bare. Apical scutellars about as long as the 
discals. 

Legs black, with cinereous pollen, the tibiae reddish brown, without long hairs; 
posterior femora with a few long hairs on each ventral edge. 

Wings light brownish, the posterior border broadly cinereous. Squamae brown- 
ish with whitish border. Halteres yellow, the knob mostly brown. 

Abdomen cinereous pollinose, a median vitta and the broad segmental apices 
broadly brown pollinose, appearing black, the dark bands slightly broadened toward 
the sides and continuing ahnost to the lateral edges of the tergites except on the first 
segment which is almost all dark dorsally. Genitalia small, black, yellowish-cinereous 
pollinose; arms of fifth stemite gently diverging. Lateral view of genitalia as in 
figure 38. 

Type. — Male, Stanlejrville, Congo, March, 1915 (Lang and Chapin), taken from 
Bemhex, 


Sarcophaga gnu, new species 

Figure 37 

Three postsutural dorsocentrals; posterior tibiae with long hairs; abdomen 
tessellate. Length, 12 to 13 mm. 

Male. — ^Head whitish poUinose, in some views rather silvery. Front almost 
three-sevenths as wide as eye, the frontals diverging opposite the base of the antennae; 
ocellars very weak or absent. Occipital pile pale yellowish; several rows of black 
hairs behind the occipital cilia, cheeks with coarse black hair. Farafacials with two 
rows of hairs above and a single row of bristly hairs below. Palpi black. Antennae 
brown, the third segment twice as long as the second. 

Thorax cinereous pollinose, the black mesonotal vittae strong and moderately 
wide, the median one extending almost to the apex of the scuteUum. Acrosticals very 
poorly developed or absent, except the strong prescuteUars; three strong postsutural 
dorsocentrals; stemopleurals, 1-1-1; propleura bare. Three pairs of marginal 
scutellars, the apicals long; one pair of long discals. 

Legs black, with cinereous poUen; posterior tibiae dark brownish-red, with rather 
sparse long hairs on either ventral edge; posterior femora with the anteroventral 
bristles extending to the basal half. 

Wings cinereous hyaline, sometimes with brownish tinge. Squamae white, the 
middle of the disc sometimes tinged with brown. Halteres yellow, the knob mostly 
reddish brown. 

Abdomen with cinereous or yellowish-cinereous pollen, strongly tessellate; 
apices o^^ segments narrowly dark; second segment without median marginals. Fifth 
stemite narrowly U-shaped, the edges with fairly numerous short bristles. Genitalia 
reddish, the first segment thinly pale pollinose and without bristles; second segment 
with some long, bristly hairs apically ; lateral view o^ genitalia as in figme 37. 

Fbmaub. — ^Para^^acials with irregular single row of hairs; front almost two-thirds 
as wide as eye; all the tibiae mostly brownish red; tibiae without long hairs; vtings 
more strongly tinged with brown along the veins; apex of fourth abdominal segment 
sometimes duU reddish; genitalia whoUy concealed from dorsal view, the genital 
opening wide, the sides with several bristles. 
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Types. — Holotype, male, and allotype, female, Stanleyville, Congo, March, 
1915 (Lang and Chapin). Paratypes: seventeen males and four females, same data, 
aU taken from Bemhex, 

Sarcophaga zziaritinia Engel 

Engel, 1925, Bull. Soc. Roy. Ent, Egypt., (1924), p. 338. 

Two males, Port Elizabeth, South Africa, February 25, 1919 (H. K. 
Munro). 

An easily recognized species because of the shining black genital 
segments and the distinctive genitalia. It is evidently a coastal species 
and is known only from South Africa. 

Sarcophaga yicaria, new species 
Figure 22 

Posterior tibiae with a few long hairs; two sternopleurals; veins bordered with 
brown. Length, 12 to 13 mm. 

Male. — Head white pollinose, rather silvery. Front two-thirds as wide as eye* 
frontals strongly diverging below; ocellars rather short. Occipital pile pale yellowish; 
three rows of black hairs behind the occipital cilia; cheeks black-haired. Parafacials 
moderately wide, with numerous black hairs, three or four of the lower ones stout but 
not long. Palpi brown. Antennae brown, rather short, the third segment twice as 
long as the second. 

Thorax cinereous pollinose, the dark mesonotal vittae of moderate width, the 
median one extending almost to the apex of the scutellum. Prescutellars long; two 
pairs of strong postsutural dorsocentrals and two or three weak pairs; sternopleurals 
normally 1~1, but there may be a third weak one below the anterior bristle; three or 
four pairs of marginal scutellars, the apical pair weak, the second pair sometimes very 
weak and little apparent. 

Legs black, with cinereous pollen, the posterior four tibiae more or less castane- 
ous; posterior tibiae with row of long, coarse hairs on the apical half of either ventral 
edge. 

Wings cinereous hyaline, broadly bordered with light brown along the veins. 
Disc of squamae strongly tinged with brown. Halteres mostly reddish, the base of the 
knob tinged with brown. 

Abdomen cinereous pollinose, strongly tessellate; second segment with a pair of 
strong median marginals. Arms of fifth sternite strongly divergent. Genitalia small, 
orange, the basal segment yellow pollinose and without bristles; lateral view of geni- 
talia as in figure 22. 

Types. — Holotype, male, Stanleyville, Congo, March, 1915; paratype, male, 
Stanleyville, April 7, 1915 (Lang and Chapin), both taken from Bemhex. 

Sarcophaga villa, new species 
Figure 17 

Posterior tibiae weakly villous; second abdominal segment with weak marginals. 
Length, 8 to 11 mm. 

Male. — Head silvery-white pollinose. Front half as wide as eye; frontals 
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strongly diverging below; ocellars weak. Occiput white pilose, an irregular row of 
black hairs behind the cilia and a partial second row above; cheeks wholly black- 
haired. Parafacials with a single row of short black hairs, the lower ones stronger. 
Vibrissae situated level with the oral margin. Palpi black. Antennae brown, the 
third segment twice as long as the second. 

Thorax cinereous pollinose, the black mesonotal vittae of moderate width, the 
median one extending almost to the apex of the scutellum. Acrosticals weakly de- 
veloped, the prescutellar pair strong; four postsutural dorsocentrals; stemopleurals, 
1-1-1; three pairs of marginal scutellars, the apical pair short and decussate; pro- 
pleura bare. 

Legs black, with cinereous pollen. Posterior tibiae conspicuously villous in 
large specimens, with much less long hair in small examples; posterior femora with at 
most one strong anteroventral bristle on the basal half. 

Wings cinereous hyaline. Squamae white. Halteres brown on apical half. 

Abdomen cinereous pollinose, strongly tessellate; second segment with a pair of 
moderately long, weak median marginals. Arms of fifth stemite diverging- Genitalia 
reddish, the first segment pale pollinose and bearing two or more bristly hairs behind. 
Lateral view of male genitalia as in figure 17. 

Types. — ^Holotype, male, Victoria Falls, Southern Khodesia, August, 1932 
(A. Cuthbertson). Paratype, male, New Hanover, Natal, May 20, 1915 (C. B. 
Hardenberg). 


Sarcophaga chapini, new species 

Figure 34 

Posterior tibiae with long hairs on both lower edges; three pairs of postsutural 
dorsocentrals; genital segments reddish. Length, 12 mm. 

Male. — ^Head white pollinose, the face and front with strong brassy yellow tinge. 
Front slightly less than one-third as wide as one eye; frontals strongly diverging 
opposite the antennae ; ocellars weak. Occipital pile very pale yellowish, two or three 
rows of black hairs behind the occipital cilia; hair of cheeks wholly black. Para- 
facials with a row of hairs near the eyes and three or four fine bristles below. Palpi 
brown. Antennae brown, the third segment twice as long as the second. 

Thorax cinereous pollinose, the black mesonotal vittae of moderate width, the 
median one continued on to the scutellum. Acrosticals, 0-1; three pairs of post- 
sutural dorsocentrals; stemopleurals, 1-1-1; two pairs of marginal scutellars, the 
apical pair absent; propleura bare. 

L^ black, with cinereous pollen, the posterior tibiae with long hairs antero- 
ventrally and villous behind. 

Wings cinereous hyaline, the veins bordered with brown. Squamae white, the 
disc of the lower lobe brown. Halteres reddish yellow. 

Abdomen cinereous pollinose, strongly tessellate; second segment with a pair of 
long median marginals. Fifth stemite with the arms diverging V-like, the inner edges 
with long bristly hairs basally and short ones apically. First genital segment mostly 
reddish, thinly pale pollinose, with several fine apical bristles. Lateral view of genitalia 
as in figure 34. 

Type. — Male, Stanleyville, Congo (Lang and Chapin), taken from Bmbex, 
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Sarcophaga liberia, new species 

Figures 27 and 28 

Wings brownish, pale posteriorly; hind tibiae with long hairs; three pairs of 
postsutural dorsocentrals. Length, 1 1 to 14 mm. 

Male. — Head white pollinose, the parafrontals very narrow and rather dark 
above. Front slightly less than one-third as wide as either eye; frontals diverging 
below; ocellars short and weak. Occipital pile dull, pale yellowish, the hair black; 
cheeks with coarse black hair. Parafacials with a row of hairs and two or three mod- 
erately strong bristles below. Palpi black. Antennae brown, long, the third segment 
more than twice as long as the second. Vibrissae situated only slightly above the 
oral margin. 

Thorax cinereous-white pollinose, the black mesonotal vittae rather wide, the 
median one distinctly the widest and continued almost to the apex of the scutellum. 
Acrosticals, 0-1 ; three pairs of strong postsutural dorsocentrals; stemopleurals, 1-1-1 ; 
propleura bare. Scutellum with three pairs of marginals, the apical pair decussate. 

Legs black, with cinereous pollen; posterior tibiae villous. 

Wings brownish, the posterior border cinereous; anterior cross-vein with distinct, 
narrow brown cloud. Squamae light brownish, the border and base pale yellowish. 
Halteres with brown knob. 

Abdomen strongly tessellate, the pollen grayish with rich brownish tinge in some 
lights; second segment with a pair of strong median marginals. Arms of fifth stemite 
diverging V-like, the inner edges with moderately long bristly hairs. Genitalia small, 
the first segment blackish and rather thinly cinereous pollinose, with a pair of widely 
separated apical bristles; second segment shining reddish. Lateral and posterior 
views of the genitalia are shown in figures 27 and 28. 

Types. — ^Holotype, male, Bakratown, Liberia, September 30. Paratypes: male, 
Bakratown, September 30; two males, Betala, Liberia, October 13; two males, 
Paiata, Liberia, October 19; and male, Du River Camp No. 2, Liberia (J. Bequaert). 


Sarcophaga samia, new species 

Figures 29 and 30 

Very similar to liheriaj new species, but with less strongly tessellate abdomen, 
paler wings, and different genitalia. Length, 8 to 14 mm. 

Male. — Head rather silvery-white pollinose, the parafrontals not dark above. 
Front five-twelfths as wide as either eye; frontal bristles moderately divergent 
opposite the base of the antennae; ocellars moderately long but weak. Occiput with 
dull yellowish-white hair and coarse black hairs. Cheeks clothed with coarse black 
hair. Parafacials with a single row of hairs and two or three weak bristles.^r bristly 
hairs below, rarely with a rather strong bristle. Palpi black. Antennae brown, 
elongate, the third segment narrow and twice as long as the second. Vibrissae situated 
almost level with the oral margin. 

Thorax cinereous pollinose, the black mesonotal vittae of moderate width, the 
median one not or but little wider than the outer ones. Acrosticals, 0-1 ; three pairs of 
strong postsutural dorsocentrals; three pairs of marginal scutellars, the apical pair 
decussate; propleura bare. 

Legs black, with cinereous pollen, the posterior tibiae weakly villous. 
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Wings cinereous hyaline, the veins more or less strongly bordered with brown. 
Squamae white, in dark-winged specimens with the disc brownish or brown with 
yellowish border and white base. 'Knob of halteres brown. 

Abdomen cinereous pollinose, moderately tessellate, the second segment with a 
pair of large median marginals. Arms of fifth sternite diverging V-like, with rather 
long, bristly hairs along the inner edges. Genitalia small, the first segment blackish 
and with thin cinereous pollen, its apex usually with a pair of stronger, bristly hairs. 
Lateral and posterior views of the gfenitaMa are shown in figures 29 and 30. 

Female. — Front almost two-thir^ as wide as either eye, the sides evenly diverg- 
ing from the vertex; parafacials with two or three strong bristly hairs below. Tibiae 
without long hairs. Abdomen more strongly tessellate. 

Types. — Holotype, male, Stanle 3 rville, Congo, April 6, 1915; allotype, female, 
Monrovia, Liberia. Paratypes: five males, five females, Stanleyville, Congo, March 
and April 2, 9, 1916; four males and one female, Monrovia, Liberia. 

The Congo specimens were collected by Lang and Chapin and were 
mostly taken from Bemibex; the Liberian specimens were reared by Dr. 
J. Bequaert from decaying snails. 

Sarcophaga diira, new species 
Figure 4 

Palpi reddish; hind tibiae villous; two strong postsuturaldorsocentrals. Length, 
11.5 mm. 

Male. — Head white pollinose, the parafrontals wide, with brassy yellow tinge. 
Front two-thirds as wide as either eye; frontals but slightly diverging below; ocellars 
very weak and divergent. Occiput yeUowish-white pilose, without black hairs behind 
the cilia; cheeks mostly white-haired. Parafacials wide, with scattered short, black 
hairs. Palpi pale reddish. Antennae rather short, brown, the second segment reddish, 
the third twice as long as the second. Vibrissae situated almost level with the oral 
margin. 

Thorax yellowifi(h-cinereous pollinose, the black mesonotal vittae rather dull, the 
median one narrow except where it extends on to the scutellum. Acrosticals, 0-1; 
two pairs of strong postsutural dorsocentrals, the other dorsocentrals short and mostly 
weak; stemopleurals, 1-1-1; three pairs of marginal scutellars, the apical pair weak 
and decussate. 

Legs black, with cinereous pollen, the tibiae partly dark reddish, the posterior 
pair villous beneath. 

Wings cinereous hyaline. Squamae white. Halteres reddish yellow. 

Abdomen yellowish-cinereous pollinose, moderately tessellate. Arms of fifth 
sternite diverging U-like, the inner edges with black bristles. Genital segments 
reddish. Lateral view of gemtalia as in figure 4. 

Holotype. — Male, Moluovia, Liberia (J. Bequaert). 

Sarcophaga langi, new species 
Figure 6 

Posterior tibiae villous; second abdominal segment without median 
Length, 13 to 15 mm. 
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Male. — Face and front cinereous-yellow pollinose, somewhat brassy. Front 
three-eighths as wide as one eye; frontals strongly diverging below; oqellars ex- 
tremely weaic or absent. Occiput white pollinose and with dull yellowish-tinged 
pile; a partial double row of black hairs behind the occipital cilia on the upper half 
of the head; cheeks whitish pilose, almost the upper half with black hairs. Para- 
facials with a row of fine hairs below and irregular hairs above on the sides. Palpi 
black. Antennae elongate, black, the third segment twice as long as the second. 
Vibiissae situated slightly above the oral margin. 

Thorax cinereous pollinose, sometimes very strongly tinged with cinnamon brown, 
the black mesonotal stripes shining and rather broad, the median one extending almost 
to the apex of the scutellum. Acrosticals, 9-1 ; two or three pairs of strong posterior 
dorsocentrals, the others short and weak; stemopleurals, 1-1-1; three pairs of 
marginal scutellars, the apical pair weak and cruciate. 

Legs black; posterior femora a'nd tibiae villous beneath, the middle femora with 
long hair below. 

Wings cinereous hyaline. Squamae whitish, the disc of the lower lobe usually 
tinged with brown. Halteres reddish yellow. 

Abdomen with cinereous pollen, strongly tessellate, second segment without 
median marginals. Fifth stemite with the arms strongly divergent, their inner edges 
with short, rather fine hair. Lateral view of genitalia as in figure 5. 

Types. — Holotype, male, and seven male paratypes, Stanleyville, Congo, March, 
April, 1915 (Lang and Chapin), taken from Bembex, 

Sarcopbaga falciforceps Yilleneuve 
Figure 25 

ViLLENEUVE, 1929, Rev. zool.-bot. Afr., XVII, p. 250 (f.). 

Two males, Stanleywille, Congo, August 8, 1909, and March, 1915; 
male, Garamba, Congo, July 1912 (Lang and Chapin), one taken from 
Bembex] four males, Burunga, Congo (J. Bequaert); male, Mazoe, 
Southern Rhodesia, June 11, 1927 (A. Cuthbertson), at Poinsettia. 

This species was originally described from the Belgian Congo, It 
may be readily recognized by the structure of the male genitalia, shown 
in figure 25, 

Sarcopbaga baemorrboidalis Fallen 
Figure 12 

MuBca haemorrhoidalis Fallen, 1816, * Vet. Acad. Handl.,’ p. 236. 

Eight males and two females, Stanleyville, Congo, August 8, 20, 
1909, and March and April, 1915; male, Faradje, Congo, November, 
1912; male, Garamba, July, 1912; male, Boma, Congo, June 17, 1915 
(Lang and Chapin), four taken from Bembex; male, I^ukolela, left Bank 
Congo River, Congo, August 14, 1930 (J. P. Chapin); male Irebu, 
Congo, December 17, 1926 (J. Bequaert) ; two males, Monrovia, Liberia; 
male, Memeh Town, Liberia, August 29, 1926; two males, Gbanga, 
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Liberia, September, 1926; male, Kakatown, Liberia, August 20, 1926; 
male, Du River Camp No. 3, Liberia (J. Bequaert); male, Ijomagundi, 
Southern Rhodesia, July, 1932 (A. Cuthbertson) ; male, Nieuwoudtville, 
Cape Province, South Africa, November 19 (Alice Mackie). 

This common and widely distributed species apparently occurs over 
the greater part of Africa. 

Sarcophaga arno, new species 
Figure 6 

Posterior tibiae villous; genital s^ments reddish; second abdominal segment 
without median marginals. Length, 12.6 to 15 mm. 

Male. — ^Head white pollinose, the face and front -more or less strongly brassy 
yeUow. Front slightly more than three-sevenths as wide as either eye; frontals 
strongly diverging below; ocellars short and weak. Occipital pile yellowish; two or 
three rows of black hairs behind the occipital cilia; cheeks with black hair except 
behind. Parafacials with a row of hairs near the eyes and one or two irregular rows on 
the upper two-thirds. Palpi black. Antennae moderately long, the third segment 
more than twice as long as the second. Vibrissae situated a little above the oral 
margin. 

Thorax cinereous pollinose, the black mesonotal vittae moderatdy wide and 
shining. Prescutellar acrosticals very weak or absent; two pairs of strong dorso- 
centrals, the others weak; stemopleurals, 1-1-1; three pairs of marginal scutellars. 
Propleura bare. 

Legs black, with cinereous pollen; tibiae more or less brownish, the posterior pair 
villous below; middle femora with rather abundant long, erect hair on the basal 
two-fifths of the ventral surface, the posterior pair with erect shorter hair below. 

Wings cinereous hyaline, the veins brown. Squamae white, the disc of the lower 
lobe with a brown spot. HaJteres reddish yellow, the base of the knob more or less 
brownish. . 

Abdomen cinereous pollinose, strongly tesseUate; second segment without median 
marginals. The arms of the fifth stemite leave a rather orbicular area, broadly open 
at the apex, the inner edges with numerous short, coarse hairs. Genital segments 
reddish, the first segment with two or three fine apical bristles. Lateral view of 
genitalia as in figure 6. 

Types. — Holotype, ma’e, Be|ala, Liberia, October 13 (J. Bequaert). Paratypes: 
three males, Stanleyville, Congo, Mwch, April 5, 1915 (Lang and Chapin), taken 
from Bemhex. 

Sarcophaga. burungae, new species 
Fgures S^and 9 

Propleura bare; second abdominal segment w^out dorsal bristles; acrosticals 
absent. Length, 12 mm. 

Male. — ^Head white pollinose, the front darker and rather dull, in most lights 
with a black spot extending from the base of the antennae to the orbits. Front more 
than half as wide as either eye, the sides parallel on the upper half; frontals strongly 
diverging below; ocellars moderately long and fine. Occiput white pilose, with at 
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most two partial rows of black hairs behind the occipital cilia; cheeks three-eighths 
as wide as the eye-height, white-haired on the posterior half except above. Parar 
facials with a row of black hairs, all about equally strong. Vibrissae situated almost 
level with the oral margin. Palpi and antennae black, the antennae of moderate 
length, the third segment a little more than twice as long as the second. 

Thorax cinereous-white poUinose, moderately hairy, the black mesonotal vittae 
rather wide; no acrosticals; two pairs of strong postsutural dorsocentrals and two or 
three weak pairs; three pairs of marginal scutellars, the apical pair weak and decus- 
sate; stemopleurals, 1-1-1. 

Legs black, with cinereous pollen; middle and posterior femora with thick hair 
below, the posterior tibiae villous on the lower surface. 

Wings cinereous hyaline. Squamae white, the disc of the lower lobe brown. 
Halteres with yellow knob, the stem mostly brownish red. 

Abdomen cinereous-white poUinose, strongly tessellate; second segment without 
median marginals, the third with a weak pair. Fifth stemite with a deep U-shaped 
incision, the inner edges with numerous bristly hairs or fine bristles. First genital 
segment brown, with two or three pairs of apical bristles; second segment reddish. 
Lateral view of genitalia as in figure 9. 

Holotypb. — Male, Burunga, Congo (J. Bequaert). 

Sarcophaga beckeri Villeneuve 
Figures 14 and 15 

ViLLBNEXJVB, 1908, Mitt. Zool. Mus. BerUn, IV, p. 122 (f.). 

Ten males, Stanleyville, Congo, March, 1916; seventeen males, 
Stanleyville, April, 2, 4, 5, 7, 8, 10, 11, 12, 16, 22, and 27, 1915 (Lang and 
Chapin), mostly taken from Bemhex; male, Eden, Camaroons (J. A. Reis). 

This species was originally described from the Canary Islands and, 
although I have no specimens from there, the identification is probably 
correct, since Villeneuve figured the genitalia. 

Sarcophaga garbo, new species 
Figure 10 

Posterior tibiae villous; propleura bare; second abdominal segment without 
median marginals. Length, 13 to 14 mm. 

Male. — Head whitish poUinose, the face and front strongly tinged with brassy 
yeUow. Front three-sevenths as wide as either eye; frontals gently diverging opposite 
the antennae; ocellars rather short and fine. Occipital pile yellow; blackhs^ir behind 
the occipital cilia, the yellow pile encroaching on to the black-haired cheeks.^ Para- 
facials with a row of fine hairs near the eyes and scattered hairs above. Palpi black. 
Antennae black, long, the third segment obviously more than twice as long as the 
second. Vibrissae situated practically level with the oral margin. 

, Thorax cinereous poUinose, sometimes with strong yellowish or cinereous brown 
tinge dorsaUy; black mesonotal vittae wide and shining. Acrosticals, 0-1; two pairs 
of strong postsutural dorsocentrals, the others much shorter but moderately strong; 
stemopleurals, 1-1-1; three or four pairs of marginal scutellars. 
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Legs black, with cinereous pollen; posterior tibiae with villous hair antero- 
ventrally; nodddle femora villous beneath to beyond the middle where the hair is very 
long and ends abruptly, the posterior femora not densely haired below. 

Wings cinereous hyaline, the veins more or less distinctly bordered with pale 
brownish. Squamae tinged with brown, with white border and base, rarely mostly 
white. Halteres reddish yellow. 

Abdomen cinereous poUinose, strongly tessellate; apex of fourth segment more 
or less reddish; second segment without median marginals. Arms of fifth stemite 
diverging V-like, the inner edges with short, bristles. Lateral view of genitalia as in 
figure 10. 

Types. — ^Holotyi)e, male, Stanlesrville, Congo, April 7, 1915. Paratypes: three 
males, Stanleyville, March, 1916 (Lang and Chapin), taken from Bembex; male, 
Reppo^s Town, Liberia, September (J. Bequaert). 

Sarcophaga inzi, new species 

Figure 19 

Propleura bare; posterior tibiae villous; second abdominal segment without 
dorsal bristles. Length, 9 to 12 mm. 

Male. — Head white poUinose, the parafrontals with brassy yeUow tinge. Front 
half as wide as either eye; frontal rows strongly diverging below; ocellars of medium 
length. Occiput and posterior half of the cheeks with white, yellowish-tinged hair, 
without black hairs behind the occipital cilia. Parafacials with a row of fine hairs 
ending in one or two coarse ones below. Vibrissae distinctly approximated, situated 
very slightly above the oral margin. Palpi brown. Antennae reddish brown, the 
third segment a little more than twice as long as the second. 

Thorax cinereous poUinose, the black mesonotal vittae of medium width. Pre- 
scutellar acrosticals long and strong, the others wholly absent; two pairs of strong 
dorsocentrals, the others scarcely or not at all differentiated; stemopleurals, 1-1-1 ; 
three pairs of marginal scutellars, the apical pair weak and decussate. 

Legs black, the femora with cinereous poUen; tibiae reddish or brownish, the 
posterior pair villous beneath. 

Wings cinereous hyaline. Squamae white, the disc with a transverse brown spot 
extending to the outer edge. Halteres with brown knob. 

Abdomen cinereous poUinose, wholly black; first genital segment reddish brown, 
the second reddish. Lobes of fifth stemite with rather paraUel sides and perpendicular 
on basal half, convex apically, the inner edge with erect coarse spines, the apex of the 
lobe with some long hairs and a strong bristle. Lateral view of genitalia as in figure 
19. 

Types. — ^Holotype, male, StanleyvUle, Congo, April 7, 1915; seven males, 
paratypes, StanleyviUe, September, 1912, and March, 1915 (Lang and Chapin), 
mostly taken from Bembex, 

Sarcophaga mulaba, new species 

Figure 16 

Propleura bare; posterior tibiae villous below; fourth abdominal segment reddish 
on apical third or more. Length, 10 to 13 mm . 

Male. — ^Head white polUnose, the parafrontals with brassy yellow tinge. Front 
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slightly more than half as wide as either eye, the frontal rows strongly diverging 
below; ocellars rather short. Occiput with fine yellowish white hair, with a row of 
black hairs behind occipital cilia on the upper fourth. Cheeks pale-haired on the 
posterior half. Parafacials with a row of short black hairs. Vibrissae situated level 
with the oral margin. Palpi brown with the basal half reddish. Antennae short, the 
third segment barely twice as long as the second. 

Thorax cinereous pollinose, the black mesonotal vittae narrow. Prescutdlar 
acrosticals fine, the others absent; two pairs of strong postsutural dorsocentrals, the 
others poorly differentiated; three stemopleurals, the second situated near the first; 
scutellum with three pairs of marginals, the apical pair weak and decussate. 

Legs black, the tibiae reddish or reddish brown, the femora with cinereous pollen; 
posterior tibiae with long hairs on both lower edges. 

Wings cinereous hyaline. Squamae white, usually with a small brown spot on the 
disc. Halteres yellow, the base of the knob reddish brown. 

Abdomen with whitish pollen, strongly tessellate; second segment without dorsal 
bristles. Lobes of fifth stemite moderately diverging, the inner edges densely clothed 
with short, coarse setulae. Genital segments orange, without bristles. Lateral view 
of genitalia as in figure 16. 

Female. — ^Front about two-thirds as wide as either eye; palpi very large and 
swollen; no apical scutellars; usually four sternopleurals in a straight line; tibiae 
without long hairs; first genital segment broadly arched, the marginal bristles on the 
sides preceded by two irregular rows of hairs. 

Types. — Holotype, male, and allotype, female, Stanleyville, Congo, March, 
1915; five males and three females, paratypes, Stanleyville, March and April, 1916 
(Lang and Chapin), all taken from Bemhex. 

The name ‘‘mulaba is Kingwana for ‘^stripe.” The female may be 
readily recognized by the large, swollen palpi and partly red fourth 
abdominal segment. In the male the palpi are large but are not so con- 
spicuously swollen. 

Sarcophaga musitali, new species 

Figure 40 

Propleura bare; posterior tibiae villous; fourth abdominal segment broadly red 
apically. Length, 9.5 to 11 mm. 

Male. — Head white pollinose, the parafrontals usually with brassy yellow tinge. 
Front one-third as wide as either eye, the frontal rows moderately diverging below; 
ocellars moderately strong. Occiput white-haired, with a row of coarse black hairs 
behind the occipital cilia. Cheeks white-haired on the posterior half. Parafacials 
with a row of fine black hairs ending in two or three coarse ones below. Vibrissae 
situated level with the oral margin. Palpi brown, the base sometimes reddish. An- 
tennae moderately short, the third segment twice as long as the second. 

Thorax white pollinose, the black mesonotal vittae rather narrow. Prescutellar 
acrosticals long and fine, the others absent; two pairs of strong postsutural dorso- 
centrals, the others very weak; three evenly spaced stemopleurals; scutellum with 
three pairs of marginals, the apical pair weak and decussate. 

Legs black, the tibiae reddish or reddish brown, the posterior pair with long hairs 
on both ventral edges but they are less numerous and shorter in front. 
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Wings cinereous hyaline. Squamae white, with the disc more or less pale brown- 
Halteres reddish yellow, the base of the knob brownish. 

Abdomen with white pollen, strongly tessellate, the second segment without 
dorsal bristles. Lobes of fifth stemite diverging V-like, the inner edges armed with 
long, rather fine setulae or short, coarse hairs. Broad apex of fourth abdominal seg- 
ment and the genital segments orange, the latter without bristles. Lateral view of 
male genitalia as in figure 40. 

Female. — Front a little narrower than either eye, the sides gently diverging from 
the vertex to the antennae; parafrontals white poUinose; no apical scutellars; tibiae 
without long hairs. Grenital segments shining red, the first broadly arched above, 
bare except for the bristles along the sides of the genital opening. 

Types. — ^Holotype, male, allotype, female, and two male paratypes, Stanleyville, 
Congo, March, 1915 (Lang and Chapin), taken from Bembexy and one paratype, male, 
Eden, Cameroon (J. A. Reis). 

The name of the species is the Kingwana word meaning line” 

Saxcophaga afra, new species 
Figure 2 

Propleura haired; hind tibiae villous posteriorly; mesonotal vitta3 wide. 
Length, 10 to 16 mm. 

Male. — Head pale yellowish poUinose, the occiput whitish. Front three-eighths 
as wide as either eye; frontals moderately diverging below; ocellars weak. Pile of the 
occiput pale yellowish; about two rows of black hairs behind the occipital cilia; 
cheeks black-haired, with pale hair behind. Parafacials with two converging rows of 
fine hairs above and a single row of stout hairs below. Palpi black. Antennae brown, 
elongate, the third segment almost three times as long as the second. Vibrissae situ- 
ated a little above the oral margin. 

Thorax cinereous poUinose, the black mesonotal vittae broad. Prescutellar 
acrosticals long; two pairs of long dorsocentrals, the others short; stemopleurals, 
1-1, or 1-1-1; three pairs of marginal scutellars. 

Legs black; posterior tibiae viUous posteriorly; middle and hind femora with 
abundant hair below. 

Wings cinereous hyaline. Squamae white, the disc slightly tinged with brown. 
Halteres duU reddish, the base of the knob somewhat darkened. 

Abdomen cinereous poUinose, strongly tessellate ; secou d segment without median 
marginals. Arms of fiifth stemite strongly diverging beyond the basal third, their 
inner edges with abundant, rather short, bristly hair. Lateral view of genitalia as in 
figure 2. 

Female . — ^Front seven-ninths as wide as either eye, the sides gently widening 
from the vertex forward; tibiae without long hairs; scuteUum without apical bristles; 
genital segments reddish. 

Types.— Holotype, male, allotype, female, StanleyviUe, Congo, March, 1916. 
Paratypes: four males, six females, StanleyviUe, March, 1916, male and female, 
April, 1916, male, May, 1915, and female, July 7, 1915 (Lang and Chapin), mostly 
taken from Bembex. 
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Sarcophaga momba, new species 
Figure 26 

Propleura haired; wings tinged with brown; posterior tibiae with long hairs. 
Length, 9 to 12.5 mm. 

Male. — ^Head white pollinose, the face and front with yellow tinge. Front one- 
third as wide as either eye; f rentals strongly diverging opposite the base of the 
antennae; ocellars short. Occiput with pale yellowish pile, several rows of black 
hairs behind the occipital cilia. Cheeks wholly black-haired; parafacials witti a row 
of hair near the orbits and three or four strong bristly hairs below. Vibrissae situated 
almost on a level with the oral margin. Palpi and antennae brown, the third antennal 
segment decidedly more than twice as long as the second. 

Thorax cinereous pollinose, sometimes with yellowish tinge, the black vittae 
moderately broad. Prescutellar acrosticals absent; two pairs of strong postsutural 
dorsocentrals and sometimes one or two weaker pairs; three pairs of marginal scutel- 
lars, the apical pair weaker and decussate. 

Legs black, the femora with cinereous pollen; tibiae more or less dark reddish; 
posterior tibiae with long hairs on both lower edges. 

Wings cinereous hyaline, broadly tinged with brown along the veins. Squamae 
white, usually with a small brownish area on the disc. Knob of halteres brown. 

Abdomen cinereous pollinose, tessellate. Fifth stemite not divided, gently 
produced and densely short spinose in the middle. Second genital segment with from 
four to eight strong bristles apically. Lateral view of male genitalia as in figure 26. 

Female. — A single female agrees with the males but lacks long hair on the tibiae 
and the genital segments are dull reddish and mostly concealed. The front is about 
half as wide as one eye and gradually widens from the vertex forward. 

Types. — Holotype, male, allotype, female, and male paratype, Stanleyville, 
March, 1915, and male paratype, Stanleyville, April 7, 1915 (Lang and Chapin), 
all taken from Bemhex. 


Sarcoplxaga alina, new species 
Figure 18 

Propleura haired; acrosticals absent; posterior tibiae with long hairs. Length, 
11 to 12.5 mm. 

Male. — Head cinereous-white pollinose, with brassy tinge. Front three-eighths 
as wide as either eye; frontals gently diverging below; ocellars absent. Occiput and 
cheeks black-haired, the former with dull yellowish pile below the neck. Parafacials 
with an irregular row of short hairs and two or three fine bristles below. Palpi black. 
Antennae long, the third segment almost four times as long as the second. Vibrissae 
situated level with the oral margin. 

Thorax cinereous pollinose, the black mesonotal vittae of moderate .width. 
Acrosticals wholly absent, the dorsocentrals weak with the exception of the posterior 
pair. Three pairs of marginal scutellars, the apical pair decussate, the discals situated 
close to the margin and slightly weaker than the apicals. Three stemopleurals in an 
almost straight line. 

Legs black, the femora with cinereous pollen; posterior tibiae with long hairs on 
both ventral surfaces. 

Wings cinereous hyaline, more or less tinged with brown along the veins and 
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sometimes quite brownish. Squamae white, the lower lobe more or less tinged with 
brown on the apical half. Halteres reddish yellow, the base of the knob brownish. 

Abdomen cinereous pollinose, moderately tessellate; second segment with a pair 
of strong median marginals. Fifth stemite not divided but with' a shallow angular 
median notch, the apex with dense short spines except laterally. Genital segments 
reddish, the jSrst with three or four pairs of apical bristles. Lateral view of genitalia 
as in figure 18. 

Female. — Agrees with the male, but the tibiae lack long hairs. .Genitalia reddish, 
the first segment pale pollinose and with one or two lateral bristles apically. 

Types. — Holotype, male, allotype, female, Stanleyville, Congo, March, 1915. 
Paratypes: five males and one female, Stanleyville, March and April, 1916 (Lang and 
Chapin). 


Sarcophaga furcadorsalis Rohdendorf 
Figure 24 

Rohdendorf, 1931, Ann. Mag. Nat. Hist., VIII, p. 350 (f.). 

Two males and four females, Stanleyville, March, 1916 (Lang and 
Chapin), taken from Bembex. 

Lateral view of the male genitalia Is shown in figure 24. 

Sarcophaga kisangani, new species 
Figure 20 

Propleura haired; second abdominal segment without dorsal bristles; posterior 
tibiae villous. Length, 11 mm. 

Male.-t— Head white pollinose, the parafacials and front with brassy-yellow 
tinge. Front almost half as wide as either eye; frontal rows diverging below; ocellars 
short and rather fine. Occiput with dull yellowish pile; three rows of black hairs 
behind the occipital cilia, the yellow pile encroaching on the cheeks below. Para- 
facials with a row of hairs and two or three bristles below. Vibrissae situated level 
with the oral margin. Palpi black. Antennae black, the third segment missing. 

Thorax cinereous pollinose, the black mesonotal vittae of medium width. Acros- 
ticals wholly absent; two pairs of strong postsutural dorsocentrals and two or three 
pairs of weak ones; three pairs of marginal scutellars, the apical pair very weak and 
decussate; three strong, evenly spaced stemopleurals. 

L^ black, with cinereous pollen, the posterior four tibiae largely castaneous, 
the posterior pair villous below. 

Wings cinereous hyaline, the veins weakly bordered with brown. Squamae whit- 
ish, the disc of the lower lobe tinged with yellow, the upper lobe with yellow rim. 

Abdomen with cinereous pollen; second segment without median marginals, 
the third with four pairs across the apex. Fifth stemite with the base produced 
downward, the arms strongly diverging, clothed with short, fine hairs on the inner 
edges. Genitalia small, the first segment concealed, the second dark reddish. Lateral 
view of genitalia as in figure 20. 

Holotype. — Male, Stanleyville, April 11, 1915 (Lang and Chapin), taken from 
BenAex. 
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The Kingwana name for Stanleyville has been used for this species. 
The literal translation is *'on the island.'^ 

Sarcophaga bulamatadi, new species 
Figure 41 

Propleura haired; posterior tibiae villous; second abdominal segment without 
dorsal bristles. Length, 13.5 mm. 

Males. — Head white poUinose, the face and front with strong brassy tinge. 
Front five-twelfths as wide as either eye, widening anteriorly from the posterior 
third; frontal rows moderately diverging below; ocellars weak. Occiput with black 
hair, the pile below the neck, and surrounding it, pale yellowish; che^s with rather 
long black hair, especially below. Parafacials with a row of four or five hairs and two 
or three weak bristles below. Vibrissae situated level with the oral margin. Palpi 
black. Antennae black or brbwn, the third segment missing. 

Thorax cinereous poUinose, the black mesonotal vittae of medium width. No 
acrosticals; two pairs of strong postsutural dorsocentrals, the others weak ; three pairs 
of marginal scutellars, the apical pair weak and decussate. Propleura haired in the 
middle. 

Legs black, with cinereous pollen, the posterior four tibiae more or less brown or 
castaneous; posterior tibiae with long hairs on both lower edges. 

Wings cinereous hyaline, the veins more or less bordered with brown. Squamae 
white, the disc tinged with brown. Knob of halteres mostly brown. 

Abdomen with cinereous pollen, strongly tesseUate; second segment wi,thout 
dorsal bristles, the third with a pair of long median marginals. Fifth stemite rather 
strongly produced downward on the basal half, the arms diverging V-shaped and with 
very short, fine hairs on their inner edges. First genital segment black, the second 
reddish. Lateral view of genitalia as in figure 41 . 

Holotypb. — Male, Stanley viUe, Congo, April 7, 1915 (Lang and Chapin), 
taken from Bembex, 

I have applied to this species the native name for Stanley, the great 
African explorer. 

Sarcophaga surda, new species 
Figure 13 

Propleura haired; posterior tibiae villous; prescuteUar acrosticals weak or 
absent. Length, 12 to 13 mm. 

Male}. — ^Head white poUinose, sometimes with brassy yeUow tinge. Front three- 
sevenths as wide as either eye; ocellars short and fine; frontals not strongly divergent 
below. Occiput with black hair, the pile below the neck pale yeUowish. Parafacials 
with a row of hairs and three or four bristles below. Palpi black. Antennae brown, 
the third segment less than three times as long as the second. Vibrissae situated level 
with the oral margin. ' 

Thorax cinereous poUinose, the black mesonotal vittae moderately wide. Two 
pairs of strong postsutural dorsocentrals and two or three weak pairs; three evaily 
spaced stemopleuraJs; three pairs of marginal scuteUars, the apical pair weaker and 
decussate. 
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Legs black, the femora with cinereous pollen; tibiae rather castaneous, the 
posterior pair villous beneath. 

Wings cinereous hyaline, at most weakly tinged with brown along the veins. 
Squamae white, the disc of the lower lobe more or less pale brown. Halteres with 
brown knobs. 

Abdomen cinereous pollinose, strongly tessellate; second segment without median 
marginals. Fifth stemite with the lobes moderately separated, their inner edges 
almost parallel and rather triangularly produced, the apices with rather dense bristles. 
Genitalia reddish, the basal segment sometimes with brown tinge, without bristles. 
Lateral view of genitalia as in figure 13. 

Female. — ^A pical scutellars absent; tibiae without long hair. Genital segments 
reddish, the first segment not creased above and with rather strong apical bristles. 

Types. — Holotype, male, allotype, female, Stanleyville, Congo, March, 1915; 
three males and one female, paratypes, Stanlejrville, March and April, 1915 (Lang and 
Chapin), taken from Bemhex. 


Sarcophaga inducta, new species 
Figure 12 

Propleura haired; posterior tibiae with long hair below; second abdominal seg- 
ment without median marginals. Length, 12.5 mm. 

Maxe. — Head white pollinose. Front a little less than half as wide as either eye; 
frontal bristles moderately diverging opposite the base of the antennae; ocellars 
rather weak. Occiput with black hair, the pile below the neck pale yellowish. Para- 
facials with a row of short hairs and three or four fine bristles below. Palpi black. 
Antennae brown, long, the third segment somewhat more than twice as long as the 
second. Vibiissae situated on a level with the oral margin. 

Thorax cinereous pollinose, the median black mesonotal vitta rather narrow. 
Prescutellar pair of acrostical bristles well developed, the others not clearly differen- 
tiated; two pairs of strong postsutural dorsocentrals and two or three weak ones. 
Stemopleurals in a straight line, evenly spaced. Three pairs of marginal scutellars 
and a pair of weak preapicals. 

Legs black, the femora with cinereous pollen; tibiae rather brownish, the pos- 
terior pair with long hair on either lower edge. 

"Wings light brownish, the broad apical and posterior borders cinereous hyaline. 
Squamae white, with yellow border. Halteres with brown knobs. 

Abdomen cinereous pollinose, strongly tessellate, the second segment without 
median marginals. Fifth stemite divided on the apical half, the base somewhat 
keeled, the arms rather widely separated, the apices oblique and with numerous, 
fine, short bristles. Basal genital segment brown, cinereous pollinose, bearing two or 
three pairs of fine apical bristles; second segment orange. Lateral view of genitalia 
as in figure 12. 

HoiiOTYPB. — Male, Stanleyville, Congo, March, 1915 (Lang and Chapin), 
taken from Bemhex. 
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Poecilometopa Villeneuve 

ViLLBNBUVB, 1913, BulL Soc. Ent. Prance, p. 348. 

This name was proposed by Villeneuve for the reception of Angio- 
meto'pa dwiidiatipeSj described on page 347 of the reference cited. All 
the species thus far included have at least one strong blackish spot on the 
wing and most of them have three or four. Malloch would retain the 
species in Sarcophaga, but there are apparently sufficiently good char- 
acters for their segregation, and I have followed Villeneuye, pending a 
thorough revision of the genera in the family. 

Poecilometopa notatiLpennis Austen 
Figure 21 

Sarcophaga notalipennis Austen, 1909, Trans. Zool. Soc. London, p. 98. 

?Sarcophaga octomaculata Jabnnickb, 1867, Abhandl. Senkenb. Gesellsch., VI, 
p. 379. 

Austen described and figured the adult of this species from Ruwen- 
zori but, since the male genitalia wore not figured, the identification of 
the species must remain in doubt. Jaennecke described only the female, 
and the female before me differs from his description only in having the 
mesonotal vittae more distinct. 

Two males and one female, Burunga, Congo (J. Bequaert). 

Poecilometopa punctipeimis Malloch 

Sarcophaga purictipmnis Malloch, 1928, Ann. Mag. Nat. Hist., II, p. 326. 

It seems likely that this name applies to notatipennis Austen. 

Poecilometopa congensis, new species 
Figure 33 

Propleura haired in the middle; wings each with three large and one small, dark 
brown spots; genitalia orange. Length, 10 mm. 

Male. — ^Head silvery pollinose, the parafacials and parafrontals changing in 
different views. Front a little more than half as wide as either eye; frontal rows 
strongly diverging below; ocellars long and strong; parafrontals very narrow above, 
the frontal vitta thinly dusted with whitish pollen. Occiput black-haired, only a few 
fine white hairs below the neck. Parafacials wide, with four bristles and several long 
hairs below and a few short hairs above. Vibrissae situated level with the oral margin . 
Palpi black. Antennae black, the third segment hardly one-half longer than the second . 

Thorax blue-black, with rather thin white pollen, the black vittae wide and 
brown pollinose. No acrosticals; two pairs of strong postsutural dorsocentrals and 
three scarcely differentiated pairs, the presuturals with only the posterior pair well 
differentiated but short; three pairs of marginal scutellars, the apical pair weak and 
decussate; stemopleurals three, evenly spaced and strong. Irregular swelling on the 
pleura in front of the base of the wings orange. 
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Legs black, with thin cinereous pollen, the femora with long, rather sparse hair 
below; posterior tibiae with long hairs on both lower edges. 

Wings cinereous hyaline, with blackish-brown spots on the anterior and posterior 
cross-veins, and on the bend of the fourth vein and a less distinct brown spot on the 
origin of the second vein. Squamae white, the disc of the lower lobe brown. Halteres 
brownish red, the knob yellow. 

Abdomen evenly and thinly gray pollinose, with a median vitta and lateral black 
spots on the second to fourth segments, the second segment without dorsal bristles. 
Lobes of the fifth stemite very narrowly separated, their margins with short, dense, 
appressed spines, the apices with longer, fine bristles. First genital segment shining 
black, the second orange; posterior forceps black, the outer pair reddish. Lateral 
view of genitalia as in figure 33. 

Holotypb. — Male, Burunga, Congo (J. Bequaert). 

Poecilometopa spilogaster Wiedemann 
Figure 7 

Sarcophaga apUogaster Webdbmann, 1830, ‘ Ausser. Zweifl.,' II, p. 362. 

Like the preceding species, spilogaster has the second genital segment 
red and the first shining black, but the color is yellowish cinereous, the dark 
mesonotal vittae, in the female, are almost obsolete, and the general 
color is quite dull. Lateral view of male genitalia is shown in figure 7. 

Male, Inyanga, Southern Rhodesia, November, 1933 (A. Cuthbert- 
son) ; two females. South Africa, January, 1925. 

Helicobia alerta, new species 
Figure 39 

Propleura bare; second abdominal segment with a pair of long median marginals; 
posterior tibiae with a few long hairs. Length, 6 mm. 

Male. — Head cinereous-yellow pollinose, black-haired, the occiput with yellow- 
ish pile below the neck. Front three-eighths as wide as either eye; frontal rows 
strongly diverging below; ocellars long. Vibrissae situated level with the oral margin. 
Palpi and antennae brown, the third antennal segment one-half longer than the second. 

Thorax with cinereous-yellow pollen, the black mesonotal vittae of moderate 
width. Prescutellar acrosticals long, the others not clearly differentiated; three pairs 
of strong postsutural dorsocentrals; three strong, evenly spaced stemopleurals; 
scutellum with three pairs of marginals, the apical pair weak and decussate. 

Legs black, with cinereous pollen; tibiae more or less brownish red, the posterior 
pair with a few long bristly hairs on the anteroventral surface and more numerous 
ones posteroventraUy. 

Wings cinereoiis hyaline. Squamae white. Halteres yellow. 

Abdomen yellowish-cinereous pollinose, weakly tesselate, the brown median vitta 
distinct; second segment with a pair of strong median marginals. Lobes of fifth 
stemite strongly diverging, without dense hairs or bristles. Genitalia reddish yellow, 
the first segment more or less brownish. Lateral view of genitalia as in figure 39. 

Holotype. — Male, Umdazani, Cape Province, May 29, 1924 (H. K. Munro). 
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The specimen is teneral and the colors cannot be positively 
determined. 


Helicobia selene, new species 
Figure 36 

Propleura bare; three postsutural dorsocentrals; second abdominal segment 
with a pair of large median marginals. Length, 10 mm. 

Male. — ^Head white pollinose, the chedss and occiput with yellow tinge. Front 
half as wide as either eye, the frontal rows strongly diverging bdow; ocellar bristles 
moderately long. Occiput with coarse, black hair, yellow pilose below the neck. 
Cheeks with coarse black hair. Parafacials with a few fine hairs above and two or 
three weak bristles below. Vibrissae situated almost level with the oral margin. Palpi 
black. Antennae brown, the third segment decidedly less than twice as long as the 
second. 

Thorax with cinereous-yellow pollen, the mesonotum sometimes with a brownish 
tinge, the black vittae rather narrow. Only the prescutellar pair of acrostical bristles 
clearly differentiated, although the presuturals are slightly stronger than the sur- 
rounding hairs. Three pairs of strong postsutural dorsocentrals; scutellum with 
three pairs of marginals, the apical pair weaker than the others and decussate; three 
evenly spaced, strong sternopleurals. 

Legs black, with cinereous pollen, the tibiae brownish or reddish, the posterior 
pair villous beneath. 

Wings cinereous hyaline, the veins blackish. Squamae white, with luteous 
border. Halteres yellow. 

Abdomen with yellowish-cinereous pollen, strongly tessellate. Lobes of fifth 
sternite strongly diverging except at the base, armed on the inner edge with numerous 
short bristles. Genital segments reddish, the first with a dark preapical spot above 
and with a row of weak apical bristles. Lateral view of genitalia as in figure 36. 

Types. — ^Holotype, male. East London, South Africa, February 23, 1924; male, 
paratype, East London, February 22, 1926 (H. K. Munro). The holotype has been 
returned to Mr. Munro. 


Helicobia monroi, new species 
Figure 23 

Propleura haired; second abdominal segment without long bristles; posterior 
tibiae with only short hair. Length, 6 to 7 mm. 

Male. — ^Head silvery-white pollinose, in some views with dark areas. Front 
two-fifths as wide as either eye; f rentals strongly diverging below; ocellars rather 
short. Occiput with coarse blacjr hair, below the necif with white pile. Cheeks wholly 
black-haired. Parafacials with a’ row of hairs ending in two or three weak bristles 
below. Vibrissae situated level with the oral margin. Palpi and antennae brown, the 
third antennal segment a little more than twice as long as the second. 

Thorax cinereous pollinose, the mesonotal vittae rather narrow. Prescutellar 
acrosticals weak, the others absent; three pairs of strong postsutural dorsocentrals 
and three evenly spaced sternopleurals; scutellum with three pairs of marginal 
bristles, the apical pair weak and decussate. 

Legs black, with cinereous pollen; tibiae brown, without long hairs. 
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Wings cinereous hyaline. Squamae white. Halteres reddish, the base of the 
knob darkened. 

Abdomen cinereous poUinose, strongly tessellate, the second segment without 
dorsal bristles. Arms of the fifth sternite diverging V-like, the inner edges with short, 
stout bristly hairs. First genital segment brown, the second orange. Lateral view of 
genitalia as in figure 23. 

Female. — ^Agrees with the male but there are often fewer hairs on the middle 
of the propleura. The genital segments are shining orange, the first sharply arched 
above and with black bristles on the sides, the disc bare. 

Types. — Holotype, male, Salisbury, Southern Rhodesia, May, 1929 (A. Cuth- 
bertson); allotype, female, Pretoria, South Africa, September 2, 1913 (H. K. Munro). 
Paratypes: male, Salisbury, May, 1929 (Cuthbertson) ; male. New Hanover, Natal, 
November 24, 1913 (C. B. Hardenberg); female. Port Elizabeth, Natal, February 24, 
1919 (H. K. Munro). 





Fig. 1. TTo/i^ra/irfe'a cwwiioia ViUeneuve. 
Fig. 2. Saroophaga afra, new species. 
Fig. 3. Agria f condona, new species. 
Fig. 4. Sar^ophaga dura^ new species. 
Fig. 5. Sarcophaga hngif new species. 


Fig. 6. Sarcophaga aron, new species. 
Fig. 7. Poedlometopa spilogaater 
Wiedemann. 

Fig. 8 . Sarcophaga burungae, new apeoiea. 
Fig. 9. Sarcophagaburungae, new species. 
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Fig. 10. Sarcophaga garho, new species. Fig. 14. Sarcophaga heckeri Villeneuve. 
Fig. 11. Agriaf munroi Curran. Fig. 16. Sarcophaga heckeri Villeneuve. 

Fig. 12. Sarcophaga inditcta, new spe<^eB, Fig. 16. Sarcophaga mviahaf new 
Fig. 13. Sarcophaga surda, new species. species. 



Fig. 17. Sarcophaga villa, new species. Fig. 21. Poedlometopa notaUpennis 
Fig. 18. Sarcophaga aUria, new spedea. Austen. 

Fig. 19. Sarcophaga inzi, new apeoiGB. Fig. 22. Sarcoplbogavicaria, new apedea. 

Fig. 20. Sarcophaga Maangani, new Fig. 23. Helicobia munroi, new species. 

species. Fig. 24. >SfarcopAa^a/txrca{2or8a2tsRohdendorf. 



Fig. 25, Sarcophagafdlciforceps Villeneuve. Fig. 30. Sarcophaga samia^ new species. 

Fig. 26. Sarcophaga mom&a, new species. Fig. 31. Sarcophaga hatisaaf new species. 

Fig. 27. Sarcophaga ISteria, new species. Fig. 32. Sorcophaga haemorrhoidalis Fallen. 

Fig. 23. Sarcophaga liberiay new species. Fig. 33. Poecilometopa congensia^ new 

lig. 29. Sarcophaga aamia, new species. species. 




Fig. 34. Sarcophaga chapinij new species. 
Fig. 35. Sarcophaga fasdventris, new 
species. 

Fig, 36. Hdicohia selenCj new species. 

Fig. 37. Sarcophaga gnu, new speoies. 


Fig. 38. Sarcophaga binoiosa, new species 
Fig. 39. Helicohia alertaj new species. 

Fig. 40. Sarcophaga muHtali, new species. 
Fig. 41. Sarcophaga hulamatadij new 
species. 
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STUDIES OF PERUVIAN BIRDS. XIII 

THE GENERA DENDREXETA8TES, CAMPYLORAMPHUS, 

AND DENDROCmCLA 

By John T. Zimmer 

I am greatly indebted to Dr. Herbert Friedmann of the U. B. Na* 
tional Museum, Washington, and Mr. W. E. C. Todd of the Carnegie 
Museum, Pittsburgh, for the loan of some of the material used in the 
following study. 

Names of colors when capitalized indicate direct comparison with 
Ridgway’s ‘Color Standards and Color Nomenclature.’ 

Dendrexetastes rufigula deyillei (Lafresnaye) 

Dend(xocolaptes) DemRei Lafrbskate, 1850, Rev. Mag. Zool., (2) 11, p. 10^^ 
“Sayaracu” =Sarayaou, Rio Ucayali, Perd; Paris Mtis. 

This form has somewhat broader limits of distribution than hereto- 
fore recorded. Among the specimens at hand are three from eastern 
Ecuador and two from Bolivia; also four from the left bank of the Rio 
Madeira, Brazil, and three from eastern Peril. 

This material shows the form to be rather variable without regard 
to locality. A female from eastern Ecuador and one from the left bank 
of the Rio Madeira are unusually dark and rufescent, and I have seen 
another example from eastern Ecuador (in the collection of the National 
Museum of Buenos Aires) similarly colored. The belly is variably suf- 
fused with a light ferruginous tint. The pectoral stripes are usually 
restricted to the chest, rarely suggested on the throat, often without 
strong dusky margins, and frequently very narrow;, when they are most 
poorly developed, the ground color of the breast is little or not at all 
darker than the belly, though usually it is a little more deeply colored. 
The forehead ordinarily is noticeably brighter or lighter than the crown 
in a broad area, though in one skin from Bolivia there is little distinc- 
tion. The bases of the neck feathers are broadly whitish with dight 
prolongations distad along the shafts, not developed enough to form shaft- 
stripes except in a single female from Lagarto, upper Rio Ucayali. In 
this example there are narrow shaft-streaks that are made somewhat 
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prominent by the loss of some of the feathers on the hind neck, but they 
are poorly developed. 

On the other hand, three examples from east of the Rio Madeira 
have well^developed sagittate streaks in a band completely encircling 
the neck and joining the even more conspicuously streaked area across 
the breast. Other characters are combined with this feature sufficient to 
warrant the separation of a distinct form which may be characterized 
as follows. 


Dendrexetastes rufigula moniliger, new subspecies 

Type from Borba, Rio Madeira (right bank), Brazil, No. 279,759, American 
Museum of Natural History. Adult male collected February 12, 1930, by the Olalla 
brothers. 

Diagnosis. — Nearest to D, r. devillei of eastern Peril, but general color duller, 
less rufescent; breast darker, more strongly tinged with dark grayish olive and with 
the pale shaft-stripes broader and more heavily bordered with dusky; bill darker; 
hind neck and sides of neck prominently streaked with whit’sh, much less pronounced^ 
ly than in D. r. rufigula of French Guiana and adjacent parts of northeastern Brazil. 
Forehead less distinctly paler than the crown. 

Range. — Right bank of the Rio Madeira, Brazil. 

Dbscbiption op Type. — ^Top of the head Buffy Brown; forehead narrowly tinged 
with Sayal Brown; hind neck and sides of neck Olive Brown with sagittate streaks of 
white, not reaching the tips of the feathers but broadening at base to involve the 
whole of the webs where there is a light buffy tinge; these streaks only faintly margined 
with a darker tone; mantle near Saccardo’s Umber, unmarked except adjoining the 
hind neck; lower back Russet x light Auburn; upper tail-coverts a little clearer and 
'^redder.” Auriculars like nape; lores slightly grayish; malar region warmer, like 
forehead; chin and most of throat deep Cinnamon-Buff; lower tooat, breast, and 
sides dark Buffy Brown, each feather with a broad shaft-stripe of white bordered by a 
dusky line, rounded at tip and not reaching tip of feather; belly Isabella x light Tawny 
Olive, noticeably lighter than the breast, unmarked; thighs and under tail-coverts 
similar to belly; under wing-coverts cinnamomeous. Primaries light Chestnut on 
outer margins of outer webs, paler on inner webs, especially on inner margins; this 
rufescent color restricted to the basal third of the outermost primary, increasing in 
extent on succeeding quills, being nearly obsolete on the seventh (from outside) and 
quite absent from the eighth; innermost primaries, secondaries, and tertials entirely 
rufescent, with outer margins browner; upper wing-coverts near the color of the 
mantle. Tail bright Chestnut-Brown. Bill (in dried sKin) pale hom-color, darker on 
culmen, paler on mandible which has a tinge of yellowish near gonys and is slaty 
basally; feet dark slate. Wing, 107.5 mm.; tail, 110; exposed culmen, 30; culmen 
from base, 34.5; tarsus, 24. 

Remarks. — Female similar to the male but smaller. Wing, 101 
mm.; tail, 103; exposed culmen, 28; culmen from base, 34; tarsus, 25.12. 
The single specimen of this sex is paler than the type. A second male is 
paler and more vinaceous than the type on the scapulars and upper 
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wing-coverts but these parts are worn and the mantle, which is fresher, 
is even darker than in the type. 

A specimen from Calami, right bank of the Rio Madeira, was noted 
by Hellmayr (1910, Novit. ZooL, XVII, p. 327), as having well-developed 
streaks on the hind neck, but he refrained from naming it, having but 
the single example. The present series shows the constancy of the 
character. 

While moniliger is, of course, intermediate between rufigula and 
demUeij its characters are quite positive and its range easily defined from 
the ranges of the other two although the eastern limits of its distribution 
have yet to be determined. There is no approach, taxonomically, in the 
birds from the left bank of the Rio Madeira, though a single akin from 
the Ucayali, eastern Peril, shows some suggestion of the cervical streak- 
ing as noted under devillei. An additional character suggested by Hell- 
mayr {loc. dt.) — the development of obscure whitish shaft-marks on the 
throat, is poorly shown by the specimens at hand of moniliger though 
observable in some skins of deviUei. It is evidently individually variable. 

There is no indication of the white postocular stripe of the Par^ 
form, paraensis, which appears, from descriptions, to be quite distinct. 
I have no examples of that subspecies. 

Spbcimbns Examined 

D. r. rufigula . — Beazil: Faro, Icf, 1 9; Manaos, 2 cf, 1 9; Igarap4 Cacao 
Pereira (above Manaos), 1 9. 

D. r. deviUei. — PsEt: Sarayacu, 1 cf, 1 9; Lagarto, upper Ucayali, 1 9. 
Ecuadok: mouth of Rio Curaray, 3 9 ; Bolivia: Todos Santos, 2 cf. Beazil: Rio 
Madeira (left bank), Rosarinho, 3 cT, 1 9 . 

D. r. moniliger . — Beazil: Rio Madeira (right bank), Borba, 1 c? (type); Igarap4 
Auar4, 1 cf ; Porto Velho, 1 9 . 

Campyloramphus trochilirostris thoracicus (Sclater) 

Xiphorhynchu3 thoracicus Sclatbk, 1860, P. Z. S. London, XXVIII, p. 277 — 
Babahoyo, western Ecuador; British Mus. 

Campyhrhamphus trochilirostris mrumillanus Stolzmann, 1926, Ann. Zool. Mus. 
Polon. Hist. Nat., V, p. 222 — ^Lechugal, northwestern Perd; 9 ; Warsaw Mus. 

I have seen no Peruvian material, but the characters given by 
Stolzmann are easily matched in a series of thoradcus from western 
Ecuador (except for the length of the tail which is of little value in this 
group owing to its extreme variability, due to the wear to which it is 
subjected) . Since Stolzmann had but a single male specimen of thoradcus 
with which to compare his supposed new form, the type of which was a 
unique female, there is little confidence to be placed in the separation of 
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zarumillanus. There are no other Peruvian records belonging to this 
form. Records from eastern Peril belong to napenm, treated below. 

Gampyloramplius trochilirostris napensis Chapman 

Campylorhamphus trochilirostris napensis Chapman, 1925 (Sept. 28), Amer. Mus. 
Novitates, No. 187, p. 4 — Rio Suno, above Avila, eastern Ecuador; cf ; Amer. Mus. 
Nat. Hist. 

A female from Santa Rosa, upper Ucayali, is the third example of 
this form to be found in Peril. With several additional specimens from 
eastern Ecuador, the supposed difference in size, which I noted (1930, 
Field Mus. Nat. Hist. Publ., Zool. Ser., XVII, p. 352) between Peruvian 
and Ecuadorian examples, is not maintained. A very slight difference in 
color exists, with the Santa Rosa bird a little more rufescent in tone, but 
there is much variation in the more northern examples which makes a 
separation inadvisable. Occasional suggestions of shaft-stripes on the 
upper wing-coverts, variations in the amount of dusky margining on the 
gular feathers and in the extent of dorsal and ventral streaking, and slight 
differences in the color and curvature of the bill are to be found in the 
Ecuadorian birds and evidently are of an individual nature. 

The association of napensis with trochilirostris is not perfectly clear. 
In the strong curvature of the bill there is greater resemblance to the 
procurvoides group, but not in the color of the bill nor in the degree of 
contrast between the colors of the mantle and rump which appear to 
be of the greatest significance. The blackish outlines of the pale stripes 
on back and breast are suggestive of multostriatus (which I place with 
procurvoides), but the stripes themselves are a little different in character, 
being broad to the tips, not acutely narrowed as in the procurvoides 
group. I assume the form to be of greater value than the color as a 
taxonomic character in this case, being less variable. In the shape of 
the bill there is close approximation between certain specimens of 
napensis and thoradcus, though in the latter form the bill normally has 
the lesser curvature typical of the trochilirostris group. In general, 
thoradcus and napensis show such similarity that their relationship is 
evident though their connection with the other members of the group is 
not so clear. Both are found at relatively low elevations and there is 
no connectant form which is assuredly conspecific in the intervening 
region of higher elevation. C, pusillus pusillus occupies the Subtropical 
Zone of northern Ecuador and has some features in common with the 
trochilirostris group, such as a light-colored, lightly curved bill and narrow 
streaking above and below. It is closer to this group than to procurv- 
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oides but is doubtfully conspeciific. Specimens from the western coast of 
Colombia, at Barbacoas and Cocal, apparently belong to the pusillus 
group, but thoradcus occurs at Buenavista, above Barbacoas though at a 
lower elevation than Cocal. The distributional areas of the two groups 
here appear to overlap, thus arguing against specific union. 

Thus the ranges of thoradcus and napmsis seem to be definitely 
separated by the barrier of the Andes. Similarly both forms are sep- 
arated from their nearest allies in the trochilirostris group though without 
such apparent barriers. To the northward, venezuelends reaches Alto 
Bonito, which like Barbacoas is on the western slopes of the Western 
Andes, while other forms occur on the Amazon and in northern Bolivia, 
as will be discussed below. 

A male and a female from the lowlands north of Cochabamba, 
Bolivia, are definitely distinct from lafresnayanus of Matto Grosso, 
Brazil (described from Chiquitos, eastern Bolivia), and even more 
distinct from napenm. It may be known as follows. 

Campyloramphus trochilirostris deyius, new subspecies 
Type from Todos Santos, Province of Cochabamba, Bolivia; altitude 1300 feet. 
No. 137,410, American Museum of Natural History. Adult male collected July 2, 
1915, by Leo E. Miller and Howarth Boyle. 

Diagnosis. — Nearest to C, t. lafresnayanus but with a much shorter bill, with the 
general coloration decidedly darker, and with a strong hue of buff on the lower 
throat. 

Range. — Humid Tropical Zone of northern Bolivia. 

Description of Type. — ^Top of head dark Argus Brown, a little sootier at the 
tips of the feathers, and with obovate, light buffy shaft-stripes reaching relatively 
near to the bases of the feathers; hind neck and sides of neck lighter brown, with shaft- 
stripes broader but less well defined; mantle a trifle lighter than Brussels Brown, with 
poorly developed shaft-lines of buff, obsolete on the lower portion; rump light 
Auburn, not abruptly defined from the mantle; upper tail-coverts a little deeper. 
Lores whitish, with dusky tips; auriculdrs with buffy shaft-stripes and dark brown 
margins; malar region with blackish brown margins and broad, buff shaft-stripes; 
chin buffy white, with rather strong, blackish, lateral margins; throat strongly buff, 
with dusky margins passing narrowly around the tips of the lower feathers where, 
however, they are browner and less dusky; breast light Brussels Brown, with mod- 
erately broad, buffy shaft-stripes; sides darker, with shaft-stripes narrower and less 
well defined; belly a little paler and duller, with shaft-stripes progressively less well 
defined, becoming obsolete on the lower portion; flanks light Argus Brown with a 
tinge of Auburn; undertail-covertslight Auburn, with faint, pale shaft-lines. Eenoiges 
dark Sanford’s Brown, clearest on secondaries and tertials; primaries with dusky tips, 
not sharply defined and occupying no more than the distal third of the outermost one; 
upper wing-coverts rufous, with a slight tinge of the color of the mantle on their tips 
and with ill-defined, pale shaft-streaks; lesser coverts not pronouncedly brighter than 
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the remainder; under wing-coverts deep Ochraceous-Tawny; tail Auburn (x light 
Chestnut); bill (in dried skin), light Sayal Brown, slightly dusky at base and tip; 
feet dull, light brown. Bill falcate, but less curved than in the procurvoides group. 
Wing, 102.6 mm.; tail, 92; exposed culmen, 59.5; culmen from base, 62; culmen 
from base, measured along curve, 67.5; tarsus, 23. 

Remarks. — female from Mission San Antonio, Rfo Chinior6, is 
even darker than the type and is slightly more strongly streaked with the 
streaks extending a little farther posteriorly. The tip of the maxilla is 
broken off but the mandible agrees in length with that of the type. The 
wing is longer (108 mm.) but the tail is shorter (80.6 mm.), presumably 
due to abrasion; tarsus, 22 mm. 

A series of seven specimens of lafresnayanus (including the type of 
^‘rufo-dorsalis^^) from Matto Grosso, Brazil, and from Paraguay have 
the culmen from base measuring 70-82 mm. ; along the curve, 75.25-86. 
Measurements of other specimens from Matto Grosso and Paraguay and 
of the type of lafresnayanus (Hellmayr, 1925, Field Mus. Nat. Hist. 
PubL, Zool. Ser., XIII, part 4, p. 341, footnote a) show the same large 
size. I have no examples from Argentina, which have even longer bills 
and which have been separated by Laubmann under the name hellmayri, 

C, t lafresnayanus is so obviously conspecific with trochilirostris 
that no comment is necessary. The latter form intergrades with major 
somewhere in the neighborhood of Pernambuco where the resident form 
appears to be intermediate. On the Tocantins and westward to the 
right bank of the Tapajoz, there appears to be no representative of the 
trochilirostris group. The region is occupied by multostriatus which shows 
closer aflSnities with the procurvoides group, under which it will be further 
discussed. To the westward of the Tapajoz and on the north bank of the 
Amazon, however, there is an interesting new form which shows much 
aflSnity to the present series with which I believe it may be specifically 
united. It occurs at the same localities as representatives of the pro- 
curvoides group which it resembles in various respects, but probably 
occupies a different ecological niche as will be discussed below. It may be 
known as follows. 

Campyloramphus trochilirostris snethlageae, new subspecies 

Type from Serra de Parintins, Villa Bella Imperatrlz, Rio Amazonas (south 
bank), Brazil. No. 278,746, American Museum of Natural History. Adult female 
collected November 15, 1930, by the Olalla brothers- 

Diagnosis. — Nearest to C. t devivs of northern Bolivia but even darker and 
duller, with a strong Auburn tinge on the imder parts and a cinnamon brown back, 
moderately streaked; top of head more narrowly streaked; throat white with brown 
margins but without a buff tinge. Compared wiiii C. p. procurvoides of French Guiana 
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and Faro and C. p. hrasilianiLS of Villa Bella Imperatrfz, it may be known by its longer, 
paler, and less strongly curved bill; by the lack of pronounced contrast between the 
colors of mantle and rump; by the streaks on chest and hind neck being broad distally, 
not sagittate; by the clearer rufous color of the wings externally; by the more cin- 
namomeous, less ochraceous color of the under wing-coverts; and by the general 
auburn tint of the breast and lower under parts. 

Range. — Both banks of the lower Amazon, at Yilla Bella Imperatrfz, on the south 
bank, and at Faro (and apparently also at Monte Alegre) on the north bank. 

Description op Type. — ^Top of head Bister, with broad, rather rectilinear Cin- 
namon-Buff shaft-stripes, narrowing about the middle of the feathers; hind neck a 
little paler and with stripes slightly broader and less well defined; mantle warm 
Cinnamon-Brown, with an Auburn tinge, and with pale buffy shaft-streaks tending to 
enlarge near the tips of the feathers, broadest near hind neck and hairUke on lower 
portion; rump only faintly more rufous than the back; upper tail-coverts a little 
brighter, dark Hazel x light Auburn on the longest feathers. Lores whitish; malar 
region and auriculars whitish with narrow dusky lateral margins; chin white, with 
traces of narrow dark margins; throat similar with broader lateral margins; breast 
and sides warm Brussels Brown with a russet tinge and with broad whitish shaft- 
stripes, broadly rounded at ends but usually not resLching the tips of the feathers; 
belly more strongly tinged with russet medially and with stripes becoming obsolete 
posteriorly; flanks and under tail-coverts between Snuff Brown and Saccardo's 
Umber. Outer surface of wings light Chestnut (x Auburn) ; tips of primaries shaded 
with dusky, about to middle of outer primary; secondaries and tertials clear; under 
wing-coverts Tawny (x Ochraceous Tawny); tail Bay x Chestnut. Bill (in dried 
skin) dark Hazel; feet dull slaty. Wing, 104.25 mm.; tail, 91; exposed culmen, 
68.5; culmen from base, 61 ; culmen from base, measured along curve, 67 ; tarsus, 21 . 

Remabks. — Females very like the males but with shorter wings 
(91.5-97 mm.) and tail (78-88 mm.); bill and tarsus as in the males. 

This interesting bird is not entirely unrecorded. In 1913 (Jour, fiir 
Om., LXI, p. 527), Dr. Emilia Snethlage gave some critical notes on a 
form of Campyloramphus, different from procurvcddes and apparently 
of the trochilirostris group which she found at Faro and Monte Alegre 
in the “varzea'^ or inundated forest where procurvoides was not found. 
From the description there is no doubt that Dr. Snethlage had specimens 
of the present new form to which, however, she did not give a name. A 
specimen at hand from Faro agrees with the skins from the south bank 
of the Amazon. A positive association of this bird with the ^^varzea” 
would explain its occurrence on both sides of the Amazon, for the river 
would not be so effective a barrier for species of this habitat as for those 
of the drier woods. Thus true procurvoides which inhabits the drier 
areas (according to Dr. Snethlage) is restricted to the north bank of the 
Amazon while on the south bank a separable form is found, as will be 
discussed on a later page under that species. 

Except in the case of snethlageae and one other form, treated below, 



8 


AMERICAN MUSEUM NOVITATES [No. 728 


there is no true ‘'varzea'’ in the ranges of the different subspecies of 
trochilirostris. Possibly snethlageae and the next discussed form are later 
arrivals in the lower Amazonian region than procurvoides and found the 
dry-forest ** niche” preempted by the other species (which seems to be 
more abundant in the region, judging by proportions of collections). It 
might thus have been forced to accommodate itself to the ^Varzea” 
conditions in which it now exists. 

No specimens at hand from the immediate right bank of the Madeira 
belong to the present group, but three examples from the left bank are 
conspecific though they are so distinct in subspecific characters that they 
deserve separation as follows. 

Campyloramphus trochillrostris notabilis, new subspecies 

Type from Lago Miguel, Rosaaiiiho, Rio Madeira (left bank), Brazil. No. 282- 
312, American Museum of Natural History. Adult female collected June 14, 1931, by 
the Olalla brothers. 

Diagnosis. — Similar to C. t. snethlageae but with the general color paler brown 
and with the dorsal and ventral stripes purer white and much broader. 

Range. — ^Left bank of lower Rio Madeira, Brazil. 

Description op Type. — ^Top of head blackish, with broad whitish or light buffy 
shaft-stripes narrowing toward the bases of the feathers; hind neck lighter brown on 
narrow lateral and terminal margins, leaving broad, whitish shaft-stripes, rounded 
toward the tips of the feathers; mantle near Brussels Brown, with broad, elongate- 
ovate spots of whitish, broader next to the neck, narrower on posterior feathers; rump 
with a testaceous wash; upper tail-coverts brighter, light reddish Auburn. Lores 
white; sides of head and neck whitish with narrow lateral margins of dusky brown; 
breast and sides with narrow margins of Brussels Brown and very broad whitish shaft- 
stripes nearly or quite reaching to the tips of the feathers; upper belly pale buffy brown 
on margins, bordering broad whitish or buffy shaft-stripes which become obsolete on 
lower belly which is light brownish buff; under tail-coverts light grayish brown with 
whitish shaft-lines. Wings as in snethlageae, tail light Chestnut x Auburn. Bill (in 
dried skin) dark Hazel, slightly grayish at base and tip, relatively lightly curved 
(compared to procurvoides ) ; feet slaty. Wing, 96 mm. ; (tail in molt) ; exposed culmen, 
54; culmen from base, 58; culmen from base, measured along curve, 63; tarsus, 21.5. 

Remarks. — Male apparently like the female. A badly worn ex- 
ample of this sex from Lago Sampaio is somewhat darker than the type 
and has the streaks on the mantle noticeably narrower though it is 
easily separable from snethlageae in this and other diagnostic charac- 
ters. A third example without given sex, also from Lago Sampaio, is 
darker than the type but has the streaks of the mantle (and other 
regions) equally broad. The wings of these two examples measure 95 
and 94 mm.; tails, 87 and 82; culmens from base, 61 and 56; culmens 
from base along curve, 67 and 62.5; tarsi, 21 in both. 
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There is a curious difference in the texture of the body plumage of 
these birds and members of the procurvoides group, especially noticeable 
on the uropygium though not confined to that region. The feathers are 
of loose texture in both groups, having no barbicels, but they seem even 
less compact in methlageae and notahUis than in the procurvoides group. 
The only significant difference under magnification appears to be the 
somewhat longer barbules of the procurvoides feathers, permitting a 
broader overlapping. Other members of the trochilirostris group exhibit 
the difference to a less pronounced degree. Probably the reduced con- 
trast in the colors of the rump and back in the procurvoides group is due 
partly to this characteristic of texture. 

A character of some value in the separation of the trochilirostris and 
procurvoides groups may be found in the length of the tarsi. In the 
localities where forms of both groups occur together, the examples of the 
trochilirostris group have slightly longer legs, from 21 to 22 mm. ; those of 
the other group, from 19 to 20. This tendency is reflected in other 
regions where the trochilirostris forms may increase this measurement to 
23 mm., while the procurvoides forms may go down to 18. Taken in 
conjunction with the other characters it is 'of considerable interest, 
though its absolute constancy must be substantiated by greater series. 
It is not correlated with a corresponding increase in the other measure- 
ments except a longer average chord of the culmen due to the lesser 
curvature of that member; measured along the curve, the bills in both 
groups are relatively equal in length. 

■ C. t. venezuelmsis apparently belongs to the trochilirostris group with 
almost as much deviation from the normal pattern as is shown by rtapen- 
sis and thoradcus. Its full range still remains to be worked out. Un- 
doubtedly it extends across northern Venezuela to the Santa Marta 
region of Colombia, ascends the Magdalena and Cauca valleys at low 
elevations and reaches the western slopes of the western Andes at Alto 
Bonito. In Venezuela, the range extends southward to the Orinoco at 
Caicara, but the matter of its further extension southward is in need of 
further study. 

Pdzeln (1868, ‘Om. Bras.,’ I, p. 44), records examples of “trochili- 
rostris” from Marabitanas, Barra do Rio Negro (=Manaos), and Rio 
Amajaii (or Anajahd), which Hellmayr (1910, Novit. Zool., XVII, p. 
331) refers tentatively to venezuelensis thou^ the ddns from the first 
two localities were not to be found for reSxamination, and the bird from 
Rio Anajahd was not typical. I strongly suspect that the Rio Anajahli 
skin belongs to sndUageae; Manaos examples may also be referable to this 
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form, though it is equally possible that they really belong to procurvoides 
and the Marabitanas skins to a separable subspecies of that group which 
is discussed below. Since the specimens from these two localities are 
lost, their exact allocation must remain doubtful. 

A small series of birds from eastern Panama is imsatisfactory for the 
criticism of C. t brevipennis, described from the Canal Zone. While the 
average measurements of wing and tail are below the average of Colom- 
bian and Venezuelan examples, the overlap is greater than the differ- 
ences of extremes unless brevipennis is restricted to the Canal Zone and 
other localities to the eastward in Panama are included in the range of 
vmezuelmsis. A male from Cape Garachin4, for example, has a wing of 
100.5 mm., and a tail of 90, while one from Cotiza, Caracas, Venezuela, 
shows 97 and 86 respectively. Larger series from eastern Panama are 
needed to determine the limits of range if two forms are to be recognized 
in this part of the country. 

Since much comparative study was required in the procurvoides 
group, the results of the examination may be included here. In the first 
place, it has become apparent that the birds of this group from south 
of the Amazon are separable from typical procurvoides of the region from 
French Guiana southward to the north bank of the Amazon at Faro and 
Obidos. Examples from east of the Rio Tapajoz, the Xingd, and the 
Tocantins belong to C. p. multostricdus which is well characterized by the 
warm but dark brown back, the more blackish top of the head, the 
stronger streaking above and below with the pale streaks prominently 
margined with blackish, and by the clearer white throat and the darker 
reddish bill. It is suggestive of C, trochilirostris thoradcus in various 
respects but has the bill of the procurvoides group to which it is unques- 
tionably allied by way of the form living west of the Tapajoz which 
presents some of the characters of both procurvoides and multostriatus. 
This form may be known as follows. 

Caznpyloramphus procurvoides probatus, new subspecies 

Type from Igarap6 Auard (near Borba), Bio Madeira (right bank), Brazil, No. 
279,773, American Museum of Natural History. Adult female collected March 11, 
1930, by the OlaUa brothers. 

Diagnosis. — Nearest to €. p. mvltosiriatus from lower Amazonia, east of the Rio 
Tapajoz, but top of head less blackish; pale stripes on head and back usually narrower 
and more buffy in tone and not so prominently (usually not at all) outlined with 
dusky; general color of mantle duller brown; chin and throat duller with dark brown 
lateral maigins on the feathers more pronounced; ventral stripes usually narrower, 
less strongly or not at all margined with dusky; belly less prominently striped. 
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Compared with typical procurvoidea the color of the mantle is warmer with the 
streaks somewhat more developed, the bill is rather lighter reddish, the throat-feathers 
are margined laterally with brown giving a streaked appearance to the region (in 
procurvoidea they pass around the tips of the feathers with a resultant squamate 
effect) ; the general color of the under parts varies from olive brown as in proaurvoides 
to a much warmer tone, with the pale stripes sometimes much as in procurvoidea, 
sometimes much stronger and with a little development of the dusky outlines best 
marked in rnultoatriatua. 

Range. — South bank of the Amazon, in Brazil, from the left bank of the Tapajoz 
westward at least as far as the Rio Madeira. 

Description of Type. — ^Top of head dark Chaetura Drab with moderately broad 
shaft-stripes of light buff; not reaching the tips of the feathers; hind neck like crown; 
sides of neck browner; mantle Brussels Brown x Argus Brown, anteriorly with rather 
narrow huffy shaft-streaks, obsolete on posterior portion; rump light Chestnut x 
Auburn in noticeable contrast to mantle; upper tail-coverts faintly darker. Lores 
dull whitish; auriculars with narrow buffy or whitish shaft-streaks and dark brown 
margins; chin whitish; throat whitish with dusky brown lateral margins not passing 
around the tips of the feathers except on lowermost portion; breast Dresden Brown x 
Raw Umber with relatively broad sagittate shaft-stripes of buffy white, not quite 
reaching tips of feathers and slightly outlined with dusky, at least on upper portion; 
sides of breast with streaks somewhat narrower; belly paler, approaching dark 
Isabella Color, with the shaft-stripes duller than on breast but still apparent, at least 
on mid-line; flanks darker and browner than belly, obsoletely streaked with paler; 
under tail-coverts darker than belly, near Saccardo^s Umber, with whitish shaft-lines. 
Remiges bright Auburn with the inner webs suffused with dusky at least terminally, 
reaching nearly to the base of the outermost primary, but obsolete on the tertials; 
inner margins again brighter; outer margins tinged with brownish; greater upper 
wing-coverts with a stronger pale brownish tinge; median series a little clearer; 
lesser series distinctly brighter rufous of a testaceous hue; imder wing-coverts light 
Ochraceous-Tawny; tail Chestnut x Bay. Bill (in dried skin) light Bay; feet dull 
slate. Wing, 95 mm.; tail, 76 (worn); exposed culmen, 59; cuhnen from base, 61; 
culmen from base along curve, 68; tarsus, 18.25. 

Remarks. — ^Males like the females but averaging slightly larger 
(wing, 95-99 mm. as against 93-96 in the females). 

The variations of this subspecies have been mentioned above in 
passing. A male from Limoal, Rio Tapajoz, shows the nearest approach 
to multostriatus in the development of the dusky outlines surrounding 
the pale stripes of the anterior mantle and the breast, but it is even lighter 
colored on the mantle than the type of the present form. Other examples 
have the dusky outlines less apparent than in the type, though most of 
them show some traces. A single female from Teff4 is of uncertain posi- 
tion and resembles trochilirostris methlageaein some respects (cinnamome- 
ous under wing-coverts, an auburn tinge on the flanks and mid-belly, 
relatively lightly falcate bill of not deeply reddish color, long tarsus 
(21 mm.), and little contrast between the colors of lesser and greater 
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wing-coverts. However, the pale ventral streaks are sagittate (though 
not outlined with dusky) and there is considerable contrast between 
mantle and rump, agreeing best with the procurvoides group, especially 
with the birds from the upper Rio Negro discussed below. A series from 
this region will be necessary to determine the status of the resident form. 

Birds from the upper Rio Negro and the upper Orinoco are also 
notably distinct from typical procurvoides but are not to be confused with 
prdbatus. The description follows. 

Gampyloramphus procurvoides sanus, new subspecies 

Type from “Campamento del Medio,” Mt. Duida, Venezeula; altitude 350 ft. 
No. 274,270, American Museum of Natural History. Adult male collected January 
25, 1929, by the Olalla brothers. 

Diagnosis. — Nearest to C. p. procurvoides but much more warmly colored and 
distinctly smaller, especially the bill which averages more strongly falcate; throat less 
buffy, more whitish, and more streaked, not squamate. 

Compared with prdbatus ^ the upper parts are very similar in some cases, but the 
under parts are distinctly warmer in tone and without any of the dusky outlines 
around the pale streaks; the throat is a little more squamate than in prdbatus though 
not so strongly as in procurvoides, and the bill shows the same diJfference from both 
forms in shape and length. 

Range. — ^Upper Rio Negro, Brazil, to upper Orinoco, Venezuela, extending west- 
ward to the foot of the Andes in Colombia and eastward to western British Guiana. 

Descmption op Type. — ^Top of head near Sepia, with narrow buffy shaft-lines 
from middle of feathers to near the tips which are a little sooty; hind neck lighter 
brown, with shaft-streaks slightly broader and paler buffy; mantle dark Brussels 
Brown, anteriorly with narrow shaft-streaks, less prominent than those of hind neck 
and obsolete on remainder of back; rump and upper tail-coverts light Chestnut, 
rather sharply differentiated from mantle. Lores whitish; auriculars and sides of neck 
like crown but with shaft-streaks more whitish; chin whitish with a browinsh tinge on 
the margins of the feathers; throat-feathers with lateral margins dark brown tending 
to enclose the central spots of whitish which are narrowed toward the tips; breast and 
sides near Brussels Brown with relatively narrow sagittate shaft-spots of whitish, not 
reaching tips of feathers and much reduced in size on sides and upper belly, nearly 
obsolete on lower belly and flanks which are light Dresden Brown; under tail-coverts 
like lower belly. Remiges Chestnut x Auburn, clearest on tertials , but with a brownish 
wash on outer margins of primaries and secondaries; tip of primaries dusky (up to 
distal half of outermost), more diffuse on the secondaries; upper wing-coverts rufous 
with a brownish wash on greater and median series; under wing-coverts Ochraceous- 
Tawny. Bill (in dried skin) Bay« dusky at base of maxilla; feet dusky slate. Wing, 
95 mm. ; tail, 80; exposed culmen, 50; culmen from base, 53; culmen from base along 
curve, 60; tarsus, 19. 

Remarks. — ^Females like the males but averaging a little smaller. 
Wing, 89-94; tail, 74r-77.5; culmen from base, 51-57; culmen from base 
along curve, 60-64; tarsus, 18-20, Males average: wing, 89-99 mm.; 
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tafl, 71-88; culmen from base, 62-67; culmen from base along curve, 
68-66; tarsus, 18-20. 

Two females from the base of the eastern Andes of Colombia, Villa- 
vicencio and La Morelia, are close to the present fonn in coloration and 
seem to belong here. They are slightly larger than the rest of the females 
but within the measurements of the males, except that the Villavicencio 
bird has unusually long tarsi (21 mm.), in this respect like the trochili- 
rostris group. Unfortunately both birds have broken bills, which prevent 
an accurate study of this feature. More material from this region is 
desirable. 

The single skin from western British Guiana is quite typical of 
sanus and distinct from procurvoides. There appear to be no records of 
any form of this group from Dutch Guiana and the connection between 
sanus and procurvoides has yet to be established either by that route or by 
way of the Rio Negro. 

Campylorhamphus procurvoides hrasilianus Stolzmann 1926 [(De- 
cember 31), Ann. Zool. Mus. Polon. Hist. Nat., V (4), p. 221], 
described from a specimen without sex or locality other than ‘^Br^sil,” 
appears, from its description, to be C. falcularius, probably based on a 
‘^Rio” skin. 


Specimens Examined 

C. t. trochilirostris. — Brazil: Bahia, Santa Ritta, 2 cf, 1 9 . 

C. t. lafresnayanus. — Brazil: Matto Grosso, Palmiras, Rio Taquary, 1 (?); 
Corumba, 1 (?); Uruciim, 1 9 ; Descalvados, 2 cf. Paraguay: Fort "V^eeler, 2 cf*. 

C. t, snethlageae. — Brazil: Villa Bella Imperatrfz, Serra de Parintins, 1 cf 
(type), 1 9 ; mouth of Rio Andird, 1 cT, 1 9 ; Rio Jamundd, Faro, 1 cf . 

C. t. notabilis. — ^Brazil: Rio Madeira (left bank), Rosarinho, 1 cT, 1 9 (type), 

!(?). 

C. t. devivs. — Bolivia: Todos Santos, 1 c? (type); Rio Chimor6, Mission San 
Antonio, 1 9 . 

C. t. napensia . — ^Ecuador: Rio Suno, above Avila, 1 cf (type), 1 9 ; lower Rio 
Suno, 1 9 ; below San Josd de Sumaco, 1 9 ; mouth of Rio (^aray, 1 cf . PeriJ: 
Santa Rosa, Rio Ucayali, 1 9 S* Puerto Bermiidez, 1 cfS* Vista Alegre, Rio Chinchao, 
19.^ 

C. t thoracicua. — ^Ecuador: Esmeraldas, 2 d^, 1 9 ; Chone, Manavi,! c? (?); 
Naranjo, 2 cf, 1 9 ; Chimbo, 1 cf ; Pambilar, 1 cT^; Puente deChimbo, 1 1 9^; 

Santa Rosa, 3 9 ; Alamor, 2 cf ; Bucay, 1 9 ; El Destine, Manavi, 1 cf . Colombia: 
Buenavista, Narino, 1 (?). 

C. i. vmezuelerma . — ^Venezuela: Las Trincheras, 1 cf , 1 9 ; Cotiza, 1 cf, 1 9 ; 
Cumanacoa, 1 9; Caicara, 1 cf; La Trinidad, 1 9; Mt. Turumiquiri, 1 cf. Colom- 
bia: Alto Bonito, 1 cT; near Honda, 1 9 ; Cabrera, Tolima, 1 (?). 

C. t. hrempennis . — PanamX: (Lion Hill), 1 cf , 1 9 . 

^Speoimena in Field Mueeum of Natural History, Chicago. 
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C, t. venezuelensis x brevipennis . — PanamX: Cape Garachin^, 1 cfj Tacarcuna 
1 cf, 1 9 ; Boca de Cupa, 1 cT; El Real, Rio Tuyra, 1 cf. 

C. p. procurvoides. — French Guiana: Tamanoir, 1 cT. Brazil: Faro, 2 cr,2 9- 

C, p, sanm, — ^Venezuela: Mt. Duida, ‘^Campamento del Medio, 1 cf (type); 
'"Playa del Rio Base,” 1 cf, 1 9 ; “Pie del Cerro,” 1 cf ; Rio Orinoco, Esmeralda, 
1 9 ; mouth of Rio Ocamo, 1 cf J Rio Cassiquiare, Solano, 1 9 ' opposite E] Merey, 
1 9. Brazil: Rio Negro, Tatd, 1 cf , 1 9 ; Mt. Curycuryari, 2 cf ; ]^o Uaup4s, 
Tahuapunto, 1 cT. British Guiana: Tumaturnari, 1 9. Colombia: Villavicencio, 
1 9 ; La Morelia, 1 9 . 

C. p. prohatxLS. — Brazil: Rio Madeira, Igarap^ Auard, 2 d^, 3 9 (including 
type); Rio Amazonas, Villa Bella Imperatriz, 3 cf*, 2 9, 1 (?); Rio Tapajoz (left 
bank), LimoSl, 2 cf; Igarap6 Brabo, 1 cf ; Igarap6 Amorin, 1 9 ,* Boim, 1 9 . 

C. p, subspecies? — Brazil: Te£f6, 1 9 . 

C. piLsiUus pusiUua, — Colombia: Bogota,” 1 (?); Fusugasuga,! (?); east of 
Palmira, 1 cf , 1 9 ; Salencio, 1 cf ; San Antonio, Cauca, 1 cf ; (no locality =Antio- 
quia ?), 1 (?) (type of C- “c/iapwam”); Barbacoas, 1 cf^; Cocal, 1 cf.^ Ecuador: 
Baeza, 1 lower Sumaco, 4 cf , 1 9 - 

C.piLsillusolwaceiis. — ^PanamX: Chitrd, 1 9 (type); Rio Calovevora,! 9 (?). 

C. pusillus borealis , — Costa Rica: 8 cf , 1 9 . 

Dendrocincla merula bartletti Chubb 

Deridrodmla bartletti Chubb, 1918, Bull. Brit. Om. Club, XXXIX, p. 5 — Chami- 
curos,Perti; Brit. Mus. 

I am unable to unite this form with the Guianan merula which, 
judging by the material at hand, is quite readily distinguished by a 
number of characters. The Peruvian birds are distinctly lighter and 
brighter in general coloration; the chin-spot is more purely whitish and 
is broader and less sharply defined from the throat; the outer webs of 
the outer two primaries are dusky, not rufescent, and the terminal por- 
tions of the primaries and outer secondaries are more sooty, dark for a 
greater distance from the tips (25-35 mm. on fourth and fifth outer 
primaries) and more sharply defined from the rufescent basal areas; the 
bill is longer; the lores are more whitish in most cases; the smaller, 
lesser upper wing-coverts are duller and less deeply rufescent; and the 
tail averages lighter rufous. 

There is no representative of this species known from Peril north 
of the Amazon nor from Ecuador, but bartletti extends along the south 
bank of the Amazon eastward as far as the left bank of the Rio Madeira. 
Again there are no records from the north bank of the Amazon, west of 
the Rio Negro, but farther up this latter stream, along the Cassiquiare in 
Venezuela, in the vicinity of Mt. Duida, and on the upper course of the 
Orinoco and its affluents, the birds are indistinguishable, for the most 


^Not typical. 
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part, from the Peruvian specimens. There is an occasional tendency 
toward true merulaj but the birds agree best with hartletti. 

Specimens from east of the Rio Madeira and west of the Tapajoz 
are much more olivaceous in tone than those from any other region, 
but have the sooty wing-tips and some other characters of hartletti. 
They represent an undescribed subspecies which will be discussed below. 
In eastern Bolivia remota is found, a form which is very close to bart^ 
letti but differs by somewhat paler, though not less rufescent, coloration. 
East of the Tapajoz and extending probably to the left bank of the Tocan- 
tins, though its eastward limit is in doubt, exists castanoptera, exceedingly 
like hartletti in general coloration but recognizable by the paler wing-tips, 
on which the rufous basal coloration encroaches for a greater distance, 
and by the rufous outer margins of the outer two primaries, following the 
style of merula though the general plumage is much brighter and more 
rufescent. In this form, also, the pale chin-spot is small as m merula 
though whiter and less sharply defined. The bill is largely black or with 
only a narrow, pale line along the gonys. On the east bank of the Tocan- 
tins another new form occurs which is deeper and clearer rufous than 
castanoptera, with the upper tail-coverts hardly brighter than the back, 
the chin-spot larger and more sharply defined, and the mandible paler, 
but the tip and outer margins of the primaries are as in castanoptera 
and merula. 

It is possible that merula needs to be subdivided. A single skin from 
French Guiana and one from Faro, Brazil, agree well with each other. 
On the other hand, three specimens from British Guiana, though their 
general coloration is that of the other two skins, have the chin-patch 
much more restricted. This apparent difference may be due to the 
preparation of the specimens but I am not certain that it may be en- 
tirely so dismissed, for there is a certain amount of variation exhibited 
by the other subspecies. A good series might determine the point. I 
have seen no examples from Manaos but I judge this locality to be within 
the range of merula rather than of hartletti. 

At present, as mentioned above, there is a hiatus in the range of 
hartletti and it is impossible to say whether it wiU be bridged (in future 
discoveries) by way of eastern Ecuador or the lower Rio Negro, Brazil. 

Records of this species from Perd, assignable to hartletti^ are from 
Chamicuros, Shanusi near Yurimaguas, and Sarayacu to which others 
are added in the subjoined list of material examined. 

The new forms may be characterized as follows. 
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Dendrocincla merula olivascens, piew subspecies 
Type from Villa Bella Imperatriz, Lago Andird, Rio Amazonas (south bank), 
Brazil. No. 277,998, American Museum of Natxiral History. Adult male collected 
September 10, 1930, by the Olalla brothers. 

Diagnosis. — ^Neajrest to D. m. hartletti of northeastern Perti but decidedly more 
olivaceous in general coloration. 

Range. — Area between the Rio Madeira and the Rio Tapajoz, Brazil, not cross- 
ing either stream. 

Description of Type. — ^Top of head and mantle Brussels Brown x Raw Umber; 
lower back slightly brighter but upper tail-coverts rather sharply defined, Sanford's 
Brown x Burnt Sienna. Lores only slightly duller and grayer than rest of the sides of 
the head which are darker and more olivaceous brown than the crown; chin narrowly 
whitish in a small patch somewhat abruptly defined from the throat which, however, 
has a few whitish margins on the feathers of the upper portion; throat light Raw 
Umber; breast and sides Raw Umber x Medal Bronze; belly a little paler. Raw 
Umber x Dresden Brown; under tail-coverts Sanford's Brown x Auburn. Wings light 
chestnut on most of exposed outer surface but outer webs of two outer primaries 
dusky, not rufescent; tips of primaries and outer secondaries on inner webs sooty 
fuscous (reaching 30 mm. from tips on fourth and fifth outer primaries) relatively 
clearly defined from the rufous median and basal areas; under wing-coverts tawny 
ochraceous-orange. Tail Chestnut x Bay. Bill (in dried skin) largely blackish but 
lower part of mandible pale though not sharply defined; feet slaty. Wing 100 mm.; 
tail 80; exposed culmen 23.12; culmen from base 27; tarsus 24. 

Remaeks. — The females are possibly slightly smaller than the 
males in average measurements but in coloration are inseparable. One 
female from the type locality has the bill colored as described for the 
type, but the other specimens of both sexes have the mandible yellowish 
except for a narrow space along the tomia. The two birds with darker 
bills are not immature (though a black bill is a character of immaturity 
m this group) and I judge this variability here shows an approach toward 
castanoptera in which the bill is usually fully black or with a narrow, 
rather sharply defined yellowish line along the gonys. 

One specimen is slightly more rufescent than the type and another 
is even more strongly olivaceous, but, in general, the series at hand is 
very uniform. 

Dendrocincla merula badia, new subspecies 

Type from Pedral, Rio Tocantins (right bank), Brazil. No. 430,982, American 
Museum of Natural History- Adult male collect^ December 8, 1931, by Alfonso 
M. Olalla. 

Diagnosis. — ^Nearest to D, m. castanoptera but upper surface decidedly clearer 
rufous and more inclined to chestnut; upper tail-coverts only a little brighter than the 
back and not sharply defined in color; under parts distinctly warmer; chin-spot more 
sharply defined, l^er, whiter on upper portion but with an oehraceous tinge on the 
jimcture of the chin and throat; mandible paler. 
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Range. — Region of the east bank of the Rio Tocantins and western Pard, Brazil. 

Description of Type. — ^Top of head and mantle light Auburn x Chestnut, be- 
coming a little deeper on lower back and approaching Bay on the upper tail-coverts. 
Lores slightly duller and grayer than crown; rest of sides of the head darker and 
browner; chin dull whitish, with the lower portion or the adjacent part of the upper 
throat tinged with cinnamon-buff, the whole forming a rather sharply defined patch: 
lower throat and breast warm, dark Brussels Brown; belly warmer, becoming 
distinctly suflfused with Auburn x Chestnut on lower portion and on flanks; under 
tail-coverts near Bay; under wing-coverts Auburn x Sanford's Brown. Exposed 
outer surface of wings Bay, including outer webs of two outer primaries to near tips; 
inner webs of remiges strongly rufescent (with a vinaceous tone) from their bases to 
near the tips (about 16 mm. from tips on fourth and fifth outer primaries) where the 
color becomes gradually obsolete; tips of primaries and outer secondaries light fuscous, 
not sharply defined. Tail Bay. Maxilla blackish (in dried skin); mandible dull 
yellowish except at extreme base; feet slaty. Wing, 100 mm.; tail, 77; exposed 
culmen, 21.5; culmen from base, 25; tarsus, 24. 

Remarks. — Female generally like the male but smaller. With a 
single specimen of each sex at hand, the exact range of individual varia- 
tion can not be fixed. The present female is slightly less warm in tone 
below but is even nearer Chestnut above. The cinnamon-buffy tinge of 
the gular region appears to be more definitely on the throat than on the 
lower part of the chin. Both skins, however, are much ‘^redder^^ than 
any example of any of the other forms. 

A young male from Igarap6-Assd, ParS,, is noted by Hellmayr (1905, 
Novit. Zool., XII, p. 281) which he compares with the type of merula 
from Cayenne and with a topotype of castanoptera from near Santarem, 
all three of which were found to be very similar. Later (1925, Field 
Mus. Nat. Hist. Publ., Zool. Ser., XIII, part 4, p. 371) he recognized 
castanoptera as distinct and referred the Igarap6-Assti specimen to it 
together with others from Peixe-Boi and Rio Guam^, aU of which must 
be referable to the new form, hadia. The type of menda is now over a 
hundred years old and if ‘^foxed,^' as it may well be, might resemble 
badia, which in many respects is like ,the skins I have of the Guiana 
form, though much redder. Earlier confusion with merula may have 
been due to this cause. 


Specimens Examined 

D. m. merula . — ^French Guiana: Pied Saut, 1 9 . British Guiana: Potaro 
Landing,! cT; Tumatumari, I 9; Minnehaha Creek, 1 9. Brazil: Faro, 1 9. 

D. m. hadia . — Brazil: Rio Tocantins, Pedral, 1 d" (t 3 T)e); Mocajuba, 1 9. 

D. m. castanoptera . — ^Brazil: RAoTapajoz (right bank), Diamantina, 1 cT (type)^ 
1 9S* Miritituba, 1 19^; Tauary, 1 (?). 

^Specimens in U. S. National Museum, Washington, D. C. 

*SpecimenB in Carnegie Museum, Pittsburgh. 
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D. m. olivascens. — Brazil: Bio Tapajoz (left bank), LimoSl, 3 9 ; B,io Amazonas 
(south bank), Villa Bella Imperatriz, 2 cf*, 2 9 . 

D. m. remota. — Bolivia: Rfo Yapacani, 1 c? (t3T)®)S* Surutii, 1 9- 

D. m. barUetti. — ^Brazil: Rio Madeira (left bank), Rosarinho, 1 cf , 2 9 ; 
Rio N^o, Mt. Curycuryari, 1 9 ; Yucabi, 1 cT; Tatd, 2 cf, 1 9 ; Rio Uaupds, 
Tahuapunto, 1 9 ; lauarete, 1 9 . Venezuela: Suapure, 1 cf, 1 9 ; Rio Orinoco, 1 
km. above Ihuapo, 1 9 ; Rio Cassiquiare, Solano, 1 9 ; El Merey, 1 9 ; Mt. Duida, 
Rio Pescada, 1 9; Valle de los Monos, 1 d'; “Campamento del Medio,*' 2 9. 
pBRtj: Orosa, 1 9; Rio Ucayali, Lagarto, 1 cf,2 9. 


Dendrocincla fuliginosa phaeochroa Berlepsch and Hartert 

Dendrocinda (sic) p^eocAroa Berlepsch and Hartert, 1902, Novit. ZooL, IX, p. 
67 — Munduapo, Rio Orinoco, Venezuela; cT ; Rothschild coll., Amer. Mus. Nat. Hist. 

A series of sixty-seven skins from many parts of the range of this 
form, and one hundred and thirty-seven specimens of all the neighboring 
closely related forms, has permitted a careful study of their affinities. 

The most interesting discovery has been that of the extension of 
range of atrirostris to the south bank of the Amazon between the Madeira 
and Tapajoz rivers and its unquestionable association with fuliginosa 
which, in turn, appears to be the eastern representative of the meruloides 
group. Certain examples of phaeochroa have noticeable suggestions of 
pale streaks on the chest which are variable in fuliginosa and sometimes 
not very strongly developed. Furthermore, the supra-auricular stripe of 
fuliginosa is somewhat variable in prominence, though always distinct, 
but in all skins of phaeochroa there is a definite development of narrow, 
pale cinnamomeous spots on the feathers of this region which occasionally 
are as well marked as in some examples of fuliginosa, A certain 
similarity in all particulars is striking. 

Specimens of fuliginosa from south of the Amazon are definitely 
duller and more olivaceous brown, particularly below, than the northern 
birds and warrant the reinstatement of rufo-olivacea Ridgway of which 
wallacei Chubb is a synonym. 

I concur with Chapman (1926) and Griscom (1932) in being unable 
to separate christiani Bangs from ridgwayi Oberholser. As Chapman 
pointed out, there is much variation in the birds of the western coast, but 
none which has any geographical significance. Central Colombian speci- 
mens (Cauca and Magdalena valleys) agree with Santa Martan skins 
and belong to lafresnayei. The north coast of Venezuela and the islands 
of Trinidad and Tobago are inhabited by a single form, meruloides. 

Two skins of meruloides at hand are labeled as from British Guiana, 
collected by Alexander, but no later collectors have ever obtained this 


^Specimens in Carnegie Mtiseum. 
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form in that country nor are the exact localities known where Alexander 
worked. The label is a tag of the Lawrence Collection, not in the collec- 
tor’s handwriting, and unquestionably was attached long after the speci- 
men was collected. A third Alexander skin is similarly labeled ^ ‘ Trinidad 
or Venezuela.” No :mliance can be placed on the records of these skins. 

In phaeochroa there is some slight variation which is not pronounced 
enough to warrant subdivision of this subspecies. Specimens from eastern 
Colombia, at the foot of the eastern Andes, are somewhat more richly 
colored than typical examples, approaching lafresnayei. The series at 
hand from the Rio Negro is inseparable from southwest-Venezuelan 
skins. East-Ecuadorian, Peruvian, and west-Brazilian (south of the 
Amazon) specimens are occasionally slightly duller in coloration and 
show more regular traces of nearly obsolete pale shaft-lines on the top 
of the head, but there is no constant difference even of this slight nature. 
The tendency, apparently, is toward atrirostris. 

I have not yet been able to examine the young bird in the Rothschild 
collection from Humayth^, Rio Madeira (left bank) referred by Hellmayr 
to fuUginosa; according to HeUmayr’s account it is quite young and 
possibly indeterminable. Since phaeochroa is found lower down on the 
same side of the river, the record probably needs transference to this 
latter form. 

The records of fuUginosa from Borba, however, appear to be more 
substantial. Dr. Hellmayr has kindly restudied the specimens in the 
Vienna Museum and writes me in detail about them, and from the 
description there is no doubt that they belong to fuUginosa and not to 
atrirostris. I have no skins from this locality, though some from Villa 
Bella Imperatriz, very little to the eastward and nearer the Amazon, 
are unquestionably atrirostris. Possibly fuUginosa crosses the Amazon 
to a very restricted area at the mouth of the Rio Madeira, but more 
material from Borba is needed to clear up the confusion. 

Records of phaeochroa from Perd are from Iquitos, Huambo, and 
Rio Tigre, to which the collection in hand adds several new localities. 

Specimens Examined 

D. f, fuUginosa. — ^Fbbnch Guiana: Pied Saut, 1 cf; Tamanoir, 1 9. Dutch 
Guiana: Paramaribo, 2 (?). British Guiana: Tumatumari, 1 cf, 1 (?); Potaro 
Landing, 1 9 ; Kaietur, 1 cT. Brazil: Faro, 6 cf, 2 9 . 

D.f. rufo~olivacea. — Brazil: Rio Tocantins, Baiao, 3 cf, 1 9; Gamete, 1 cf; 
Utinga, Pard, 1 9 ; Rio Xingti, Villarinho do Monte, 3 cf , 2 9 ; Porto do Moz, 3 cT, 
1 9 ; RioTapajoz (right bank), Santarem, 1 cf , 1 9 ; Caxiricatuba, 1 cf, 3 9,1 (?)• 

D. /. atrirostris. — ^Brazil. — ^Rio Tapajoz Qeft bank), Igarap6 Brabo, 1 d'; 
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Igarap6 Amorin, 2 cf, 1 9 ; Limoal, 1 c?*; Ynajatuba, 1 9 ; Rio Amazonas, Villa 
Bella Imperatrlz, 1 cf, 3 9 • Bolivia: Mission San Antonio, Rio Chimor^, 2 cf, 3 9 . 

D.f. phaeochroa. — ^Brazil: Rio Madeira (left bank), Rosarinho, Id',! 9 ; Teff6, 
1 9; 1^0 Negro, Muirapinima, 1 d; Tabocal, 1 cf, 2 9; Santa Isabel, 1 d; 
San Gabriel, 1 9; Tatd, 1 d, 2 9; Rio Uaup4s, lauarete, 1 d. Vbnezula: Rfo 
Cassiquiare, Buena Vista, 1 d ; Solano, 1 (?) ; El Merey , 3 c? , 1 9 ; opposite El Merey, 
! d',! 9 ; junction of Rio Huaynia and Rio Cassiquiare, 1 9 ; Rio Orinoco, mouth of 
Rio Ocamo, 1 9 ; Mt. Duida, Valle de loa Monos, 3 d, 2 9 ; Esmeralda, 5 d, I 9 ; 
Lalaja, 1 d] “ Savana Grande,*’ 1 9; ‘^Playa del Rio Base,” 1 9; “Primer Campar^ 
mento,” 1 d; “Campamento del Medio,” 2 cf, 4 9 ; Rio Pescado, 1 9 ; (western) 
foot of Mt. Ehdda, 1 d; BocadeSina, Rio Cunucunum?, 1 9 ; Rio Caura, La Unidn, 
1 d^ Suapur4, 2 d', La Cascabel, Rio San Feliz, 1 9 ; Colombia: Villavicencio, 2 d, 
1 9 ; Barrigon, Rio Meta, 1 9 • Ecuador: below San Jos4, 2 9 ; Rio Suno, above 
Avila, 1 9; mouth of Rio Curaray, 1 9. PBRtr: Puerto Indiana, 1 9; Anayacu, 1 9: 
Pomard, 1 d^, 1 9 ; Rio Seco, west of Moyobamba, 1 cf , 1 9 ; Sarayacu, 1 9 ; 
Lagarto, upper Ucayali, 1 9 . 

D.f,laf remay ei. — Colombia: Rio Lima, 1 d; Botero, 1 (?); Honda, 1 d; Rio 
Frio, 2 9; Puerto Valdivia, 1 9; (Santa Marta region), 1 (?); Las Nubes, 1 d, 
1 (?); Onaca, 1 9 ; Minca, 1 (?); Valparaiso, 1 cf , 1 (V). 

D.f. meriiUndes. — ^Venezuela: Tucacas, Estado Falcon, 2 cT; El Limdn, 1 9 ; 
Las Trincheras, Estado Carabobo, 2 9 , 1 (?); Quebrada Secca, 2 9 ; El Guayabal, 
1 9 ; Cristdbal Coldn, 3 cf , 4 9 ; Rio Neveri, 1 cT, 1 9 . Trinidad: Carenage, 1 d, 
1 9 ; Caparo, 1 d; Princestown, 5 d, 2 9,1 (?). Tobago: 1 d> 

D.f. ridgwayi. — ^Ecuador: Rio de Oro, 3 cf, 1 9 ; Zaruma, 1 cT, 1 9 ; Coco, 
Rio Chimbo, 1 9 ; Rio Jubones, 1 d ; Alamor, 1 d ; Santa Rosa, 1 9 ; Esmeraldas, 
1 9; Naranjo, 3 9; Chongon Hills, 1 d; Chone, 2 d. Colombia: N6vita, 1 d, 
1 9 ; Baudo, 1 9 ; Barbacoas, 1 d. PanamA: Tacarcuna, 2 d, 5 9 ; (Lion Hill), 
1 (?); Barro Colorado Island, 1 cf , 1 ’ 9 ; Tapalisa, 1 d ; Capeti, 1 9 . Costa Rica: 
Guacimo, 1 d,l 9 ; Bonilla, 2 9 ; Atalanta, 1 d; Volcan Turrialba, 1 d. 
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A PLIOCENE FLORA FROM THE EDEN BEDS 


By Daniel I. Axelrod^ 


A small collection of well-preserved leaves and seeds from the Eden 
beds of Riverside County, California, includes elements of the living 
endemic flora of central and southern California whose occurrence has 
been scanty or absent in the fossil record. This material was collected 
near Beaumont by Guy Hazen, and has been sent by Childs Frick to the 
University of California for study. 

The fossil locality is situated about two miles south of Beaumont in 
a lower portion of the Eden beds, the plant-bearing deposits extending 
over an area of about two miles. 

The sandstones and shales of the Eden formation, originally 
described by Frick^ and as more recently observed by Fraser,® consist 
of two members: 

(1) The Eden beds proper, which have the same dip and strike as the under- 
lying red beds, and an approximate thickness of 1,500 feet. Minor faults are re- 
sponsible for the chief disturbance of the Eden member, as it is located between two 
major fault zones. 

(2) The underlying red beds, which are about 1,800 feet thick and were deposited 
by streams flowing from igneous and metamorphic areas into an arid, flatter country 
which acted as a basin of deposition. These red beds strike northwest with a low to 
moderate dip, and exhibit a number of breaks and small faults. 

In general the red beds have greater continuity and are broken and 
displaced to a smaller extent than the overlying Eden beds, indicating 
that the movements must have been chiefly post-Eden. The greater 
disturbance of the overlying Eden beds is due to their general lack of 
induration and tendency to slump. Following the Eden deposition on 
the red beds, the area was faulted and uplifted with northward tilting, 
accompanied and followed by erosion. The Eden beds proper, according 
to Frick,^ of the Uppermost division of the Pliocene, afford the best- 
known representation of a mammalian fauna of the American Uppermost 
Pliocene. 


^University of California. , - — - 

*Frick, C. 1921 . ‘ Extinct Vertebrate Faunas of the B^srads of Bautista Creek and San 'nmo^ 
Cafion^^u^rn California,’ Univ. Cal. Pub., Bull. D^t. Geol. Soi., XII, No. 6, pp. 283-288 and 339, 

*Fr^r.^,*M*!*^i931 . ‘Geology of San Jacinto Quadrangle South of San Gorgonio Pass, California.’ 
State Cal. 6iv. Mines, XXVII, N6. 4. pp. 511-616, ^ , , . . ^ . -d ii 

^Friok, C. 1933. ‘New Remains of Trilophodont-Tetrabelodont Mastodons. Bull. Amer. Mus. 
Nat. Hist., LIX, Art. IX, p. 616 (faunal Ust). 
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Following is the list of thirteen genera recognized. Six forms are 
referred to fossil species previously recorded from the Pliocene^; the re- 
mainder are not represented in the collection by sufficient material to 
warrant their description as new species, and their close resemblance to 
modern species is indicated. Nine species are represented by leaves, three 
by seeds and three by cones < 3 ontaining seeds. Several wood fragments, 
leaves and seeds have not yet been identified. 


Peeliminart List of 
Fossil Species 
Arctostaphylos sp. 

Ceanoihus sp. 

Cercocarpus caneatua Dorf 
Qramineae sp. 

Jughm sp. 

Pinua sp. 

Pinua pieperi Dorf 
Plaianua paucidentaia Dorf 
Platanua sp. 

Populua prefremontii Dorf 
Prunua sp. 

Paeudotsuga sp. 

QiLercua lakevillenaia Dorf 
Salix coalingenaia Dorf 
Sapindus sp. 


Fossil Species and their Modern Equivalents 
Modern Equivalents 
Ardoataphyloa sp. 

Ceanothita cuneatua (Hooker) Nutta.ll 
CercocarpiLa hetuloidea NuttaJl 
Gramineae sp. 

Juglana califomica S. Watson 
Pinna couUeri Don 
Pinna aabiniana Douglas 
Platanua racemoaa Nuttall 
Platanua wrightii S. Watson 
Populua fremontii Wa,taon 
Prunua andcraonii Gray 
Paendotauga macrocarpa Mayr 
Quercua agrifolia N6e. 

Salix laaiolepia Bentham 

Sapmdua sp. {S, drummondi Hooker and Arnold?) 


Six types of habitats appear to be represented by the vegetation 
now known from the Eden beds. Remains of monocotyledonous leaves 
are abundant in the collection and have been referred to Gramineae sp. 
The presence of grasses during the Eden epoch is corroborated by the 
occurrence in these beds of such grazing mammals as Pliohippus and 
Pliauchenia, The grasses probably occurred as a savannah rather than 
as a true grassland. 

Several walnut fruits in the collection are closely similar to those of 
Juglans califomica which today grows along the stream bottoms of the 
savannah and lower chaparral in southern California. Here it is com- 
monly associated with Salix lasiolepis, PUdanus racemosa, and Populus 
fremorUU, all of which are represented in the Eden flora by the closely 
related fossil species Salix coalingensisj Platanus pauddeniataf and 
Populus prefremontiu Several complete seeds of Prunus have their 
closest living equivalent in P. andersonii, whose present distribution is 
on the arid slopes and canyons of the desert ranges leading into the desert 
proper. 


U933. Op. cit., p. 517, footnote. 
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Platanus sp. (cf. P. wrightii) and Sapindus sp. (cf, S, drummondi), 
which aire represented in the material by several leaves and a seed 
respectively, constitute a desert element which is no longer found in 
California. Platanus wrightii occurs in Arizona, New Mexico, and 
southward into Sonora, replacing Platanus racemosa in the desert stream 
courses; this latter species shows no tendency to follow desert drainage 
hnes into the desert proper. On the basis of one seed it was not possible 
to determine the modern equivalent of the Sapindus sp., but according 
to the present distribution of this genus and the general ecologic condi- 
tions indicated by the flora, S, drummondi Hooker and Arnold is its 
probable living equivalent. In this desert habitat it is associated with 
Platanus wrightii and Populus fremontii, this latter form often extending 
down into the desert from its savannah riparian habitat. 

ArctostaphyloSj Ceanothus and Cercocarpus, all represented by leaves 
in the flora, are characteristic genera of the chaparral throughout south- 
ern California. A number of well-preserved leaves of Quercus lakevillensis 
are present; its living equivalent Q. agrifolia is abundant in the chaparral 
on the cooler northern slopes. 

Pinus pieperi is represented in the material by a number of complete 
cones and seeds. Pinus sahinianaj its modern descendant, now grows in 
the hot dry valleys and foothills surrounding the Great VaUey of Cali- 
fornia, where it is commonly associated with Quercus douglasii Hooker 
and Arnold. A fragment of a leaf possibly referable to this species is 
in the material. At present Pinus sabiniana has its southernmost 
locality about 120 miles north of Beaumont in the Sierra Liebre Moun- 
tains, from here extending for about 500 miles into southern Shasta and 
Trinity counties. 

Pinits couUeri is found today along the upper reaches of the chaparral, 
occasionally associated with the upper Digger Pine forest {Pinus 
sabiniana), extending from the coast and cross-ranges of southern Cali- 
fornia into Lower California. This pine is represented in the fossil flora 
by a cone with a number of well-exposed seeds. A number of cones are 
definitely referable to Pseudotsuga macrocarpa, which occurs on the upper 
limits of the chaparral in cool canyons and on north slopes throughout 
the mountains of southern and Lower California. 

The general picture suggested by this composite flora is of a low- 
lying desert basin into which material was transported from several plant 
formations occurring on the adjacent mountain slopes. Growing along 
the drainage lines of the desert proper were Platanus (cf. P. wrightii), 
Populus, and Sapindus, while Prunus probably extended down the can- 
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yons of the arid desert slopes. Above this association a savannah of oaks 
and grasses existed, giving way on its upper edges to an open forest of 
Pinus pieperi. A chaparral cover of Arctostaphylos, Ceanothus, and 
Cercocarpus occurred scattered through and above this forest. Among 
the typical riparian elements, Populus, Salix, Platanus paucfidentata^ 
and Juglans ranged through the savannah and well up into the lower 
chaparral. Pinus (cf . couUeri) was present on the upper edges of the 
Digger Pine forest and chaparral; Pseudotsuga (cf. macrocarpa) was 
conj&ned to the moister canyons and north slopes above this Pinus and 
chaparral belt. 

Such an assemblage, with the exception of Platanus wrightiif Sajnvr 
dus sp. and Pirns sabiniana, is today found down the eastern slope of the 
San Jacinto Mountains about 30 miles east of the fossil locality. A 
similar flora is likewise present approximately 60 miles east of Beaumont, 
on the slopes of the San Bernardino Mountains, facing the Colorado 
Desert. 

The Eden flora is related to the Orinda and Etchegoin floras as 
described by Dorf,^ which are located 360 and 220 miles north of Beau- 
mont; like them it contains a high percentage of chaparral and riparian 
elements, indicating a semi-arid interior, stream-bank habitat. As 
already stated, Frick considers the Eden mammalian fauna as of an 
Uppermost Pliocene age. A comparison of the Eden flora with other 
California Pliocene floras indicates an age not older than Middle Plio- 
cene. 

The occurrence of a desert element comprising Platanus (cf. P. 
wrightii) and Sapindus is consistent with the southern occurrence of this 
fossil flora, and is indicative of more arid conditions during the Pliocene 
than exist at the fossil locality today. Sapindus and Platanus reach their 
best development in the desert under a rainfall of 6 to 10 inches annually, 
while the chaparral now growing at Beaumont exists under a rainfall 
of approximately 20 inches. Since the Pliocene there has been a return 
to more mesophytic conditions, a trend which is in agreement with the 
evidence presented by other California floras of this age.^ With in- 
creased rainfall in the late Pliocene and Pleistocene, the desert elements 
probably retreated southward along available lines of migration, since 
these species are no longer found in California. 


*®orf, E. 1933. * Pliocene Floras of California.’ Contrib. to Paleontology, Carnegie Inst. Wash., 
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A NEW GENUS AND SPECIES OF SCALELESS BLENNY, 
SOMERSIA FURCATA, FROM BERMUDA' 

By William Beebe and John Tee-Van 

The present paper forms part of a series dealing with the shore fishes 
of Berihuda, and is a result of the 1933 activities of the Bermuda Ocean- 
ographic Expedition of the Department of Tropical Research of the New 
York Zoological Society under the direction of Dr. William Beebe. 

Blsnnhbae 
SoMEBsiA, new genus^ 

Diagnosis. — Caudal fin forked; scaleless; lateral line single, confined to the 
anterior part of the body; teeth small, conical, not comblike, in a single row in the 
upper jaw; the lower jaw anteriorly with a double row, the outer row slightly larger 
than the inner; anterior teeth of both jaws slightly larger than the posterior, but not 
differentiated as canines; narial, supraocular and nuchal tentacles present; pelvic 
fins with 1 spine and 3 rays; dorsal and anal fin elements flexible, the spines similar 
to the rays; gill membranes joined together, but free from the isthmus. 

Genotype. — Somersia furcaUi, new species. 

Somersia furcata, new species 

Type. — No. 26,166, Bermuda Oceanographic Expeditions, Hungry Bay, 
Bermuda, November 12, 1933. Standard length 20.3 mm. Captured by Thatcher 
Adams of Paget, Bermuda. Type in the collections of the Department of Tropical 
Research of the New York Zoological Society. 

Field Chabactehs. — Very small, scaleless fish with pelvic fins reduced to a 
single spine and three short rays; caudal fin forked; lateral line on anterior portion 
of the body only; small tentacles present on the nape, above the eye and on the 
anterior nostril; gill membranes united to each other bdow, but free from the isthmus. 
Brown, dull-colored, obscurely blotched with darker. 

Measurements and Counts. — ^Total length 25.5 mm.; standard length 20.3 
mm.; depth 4.4 mm. (4.6 in length or 21.6%); head 5.7 mm. (3.67 in length or 
28%); eye 1.6 mm. (3.56 in head or 7.8% of length) ; interorbital space 1.64 mm. (3.7 
in head or 7.5% of length) ; snout 1.2 mm. (4.76 in head or 5.9% of length) ; maxillary 
2.2 mm. (2.6 in head or 10.4% of length); pectoral ray count 14; pectoiad fin length 
3.8 mm. (18.8% of length); pelvic fin count I, 3; pelvic fin length 3.6 mm. (17.2% 
of length); dorsal fin count 26; anal fin count 20; caudal fin length 5.2 mm. (25.6% 
of length). 


KDontribution No. 446, Department of Tropical Research, New York Zoological Society. 
sAfter the Somers Isles. 
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Elongate, body compresse(J, especially posteriorly, the caudal peduncle deep. 
Anterior profile sloping evenly downward from the dorsal fin to the snout. 

Skin naked. A transverse series of short tentacles on each side of the nape, con- 
sisting of 5 tentacles on a low broad base on each side. A low supraorbital tentacle. 
Anterior nostrils with a short tentacle, double pronged on the right hand side. 
Mucous pores present on the head. 

Lateral line single, present on the anterior part of the body only, ending at the 
vertical of the origin of the anal fin, and consisting of 27 pores. 

Head 3.57 in length, somewhat compressed, conical. 

Opercles smooth, the preopercular margin with a very obtuse angle, the mem- 
branous portion of the opercle ending superiorly in a small flap. 

Snout conical, 4.75 in head, shorter than eye. 

Eye not quite round, fairly large, 3.56 in head, the upper margin slightly below 
the superior profile. 

Anterior nostrils with a short tube and tentacle. Posterior nostrils rounded, 
without a tube and situated just above the vertical of the anterior margin of the eye. 

Mouth terminal, rather small, the maxillary extending backward to the vertical 
of the center of the eye. 



Fig. 1. Somersia furcata, type, X %. 


Teeth small, conical, curved inwardly, loosely attached to the jaw, but not comb- 
like or fastened to the skin of the lips. Lower jaw with a single series of very small 
teeth, conical, rather broad basally, the two teeth at the symphysis slightly larger 
than the others, the posterior teeth more widely spaced than the remainder. No 
posterior canines. Upper jaw with teeth similar to those of the lower, anteriorly in a 
double row, the outer teeth larger and heavier than the inner. Vomerine and palatine 
teeth absent. 

Gill membranes joined to each other but free from the isthmus. Six branchio- 
stegal rays. 

Dorsal fin with 26 elements, the rays and spines flexible and not differentiable, 
the membrane of the fin loose and bulky, the upper margin of the fin highest pos- 
teriorly. Dorsal fin not j oined to the caudal. 

Anal fin with 20 elements, similar in form to the dorsal and not joined to the 
caudal. 

Caudal fin forked, its central outer rays longer than either the middle or the outer 
rays, the tips of the longest rays extending about 2 millimeters beyond the central 
bifurcation. 
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Pelvic fins I, 3, inserted slightly posterior to the vertical of the preopercular 
margin, their tips not reaching the anus. 

Color, one week after preservation in strong formalin : General color dull grayish- 
brown with a dull yellowish-white mottling which causes the sides to have a blotched 
appearance. Head slightly darker than rest of body. Dorsal and anal fins blotched 
with dark, the rays and spines darker than the membranes of the fins. Both of these 
fins with a narrow white edge, the white anteriorly confined to the tips of the spines. 
Caudal dusky along the rays. 

This blenny is distinguished from most of the genera within its 
family by the possession of a strongly forked caudal fin, a character 
shared in the western Atlantic with Ophioblennius and some specimens of 
Rupiscarte. It differs from these genera in form and dentition. In many 
ways it is intermediate between some of the genera in Blenniidae proper 
and the other provisional families of naked blennies established by Jor- 
dan (1923) in the 'Classification of Fishes/ 
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THE SOCIAL BEES (MELIPONIDAE) OF BARHO COLORADO 
ISLAND, CANAL ZONE 

By Herbert F. Schwarz 

In a previous paper, consideration has been given to the solitary 
bees of Bairo Colorado Island. The number of species of solitary bees 
seems small for the area in question and doubtless in course of timfl 
many species will be added to the list. In contrast, the number of social 
bees (all of the family Meliponidae or stingless bees) here reported upon 
probably represent much more nearly the actual number of species that 
inhabit the island. The better representation of these bees in the collec- 
tions thus fax made is not hard to explain. In contrast to many of the 
solitary bees, the Meliponidae in most instances are definitely associated 
with the forest or the fringes of the forest, and Barro Colorado, with the 
exception of a few small clearings, is heavily and continuously forested. 
Moreover, the visits of the stingless bees are not merely to flowers in 
search of pollen and of nectar but to a variety of other sites in search of 
building material or for other purposes. Hence, they are more in evi- 
dence than are the solitary species. Also, unlike the solitary bees, they 
are perennial, and a visitor to the island can as readily make the ac- 
quaintance of a given species of these stin^ess bees at one season of the 
year as at another. Although Barro Colorado is only about three miles 
in diameter and has an area of about 3840 acres, there have been taken 
within its confines thus far no less than twenty-six species and subspecies 
of Meliponidae. This is a rather surprisin^y large number when it is 
considered that the known species and subspecies of Meliponidae listed 
by Lutz and Cockerell (1920) from all Central America, Mexico, and the 
West Indies, total only sixty-six, and that several of these perhaps may 
be considered as S 3 nnon 3 nms of other species enumerated in their list. 
The total is even more impressive if only the genus Trigona be considered. 
Of this genus there are twenty known species and subspecies on Barro 
Colorado compared with a total of forty-nine known species and subspedra 
recorded in Lutz and Cockerell’s list for the rest of the Continent. 

A key has been provided to the known stingless bees from Panama 
and the Canal Zone. In it have been incorporated, on the basis of a study 
of material loaned by various institutions, species in some cases noi 
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previously reported from these regions; yet, even with these records 
included, there are only ten stingless bees known from this large area 
that have no representatives on Barro Colorado. 

In the bibliographies that accompany each of the species mentioned 
no attempt has been made to cover the entire literature. F or the purpose 
of this paper it has been deemed sufficient to give the bibliographical 
reference to the original description and to records of the occurrence of 
the particular insect in Panama or in the Canal Zone. Cases of synonymy 
have also been included in some cases. 

Except when otherwise noted, all of the specimens here reported 
upon were collected on Barro Colorado Island. 

Key to the Panamanian and Canal Zone Species of Meliponidae, based on 
THE Worker. Those Species with an asterisk (*) are known to occur 
ON Barro Colorado Island^ 

1. — ^The wings long, extending considerably beyond the tip of the abdomen. The 

stigma well developed, rather rounded below, subovate or ovate-lanceolate. 
Medium-sized to very small bees, ranging from 8 mm. down to 2 mm. 

in length (Trigona and Lestrimelitta) 2. 

The wings short, as a rule not extending beyond the tip of the abdomen. The 
stigma poorly developed, rather narrow and linear, tapering to a point 
apically, not rounded below. Large bees, rarely as short as 7 mm., more 
often from 9 mm. upward in length. (Melipona) 32. 

2. — ^The outer surface of the hind tibiae gently and uniformly convex, the apical 

part of the joint being unmodified, without a depression or flattening; as a 
result, the worker suggests in its appearance a male. Head, thorax, ab- 
domen above, and even the legs largely devoid of hair; black to dark brown 
and very shiny. Head large, with large malar spaces and a very short 


clypeus (Lestrimelitta) limdo.* 

Hind tibiae with a more or less developed corbicula. (Trigona) 3. 


3. — ^The marginal cell semi-open or imperfectly closed, the apical third or fourth of 
the marginal vein being vestigial to absent. Stigma large, approximately 
transparent, with usually a narrow, dark, encircling margin. The posterior 
border of the hind tibiae microscopically serrate. Very small bees, 2}i 
to 3)2 mm. in length 4. 

The marginal cell closed, the marginal vein being of virtually uniform thickness 
and clearly outlined to its extremity 6. 

’4. — ^The coloration prevailingly yellowish; dark areas being limited to the region 
occupied by the ocelli, the propodeum, apical bands sometimes on tergites 
1-2 of the abdomen, the apex of the hind tibiae, and outer surface of hind 
basitarsi. The head and mesonotum rather lightly tessellated, semi-shiny. 

atomaria. 

»There is not included in this key Cockerell’s opa«i described from Tabernilla, Canal Zone. I have 
not seen the type of this species. The description of it was based on the male, no worker being available. 
It seems to be close to proaopifm-mie. 
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The coloration black or prevailingly so. The head and mesonotum dull and 
lustreless due to exceedingly dense, granular tessellation 6. 

5. — ^The marginal vein with a very deep, semicircular, downward bend, the low point 

of the bend being distant from the costal margin of the wing about three 
times the greatest width of the stigma. Slightly larger, 3 to mm. 

schvUfmsi. 

The marginal vein with the downward bend less emphatic, the low point of the 
bend being distant from the costal margin of the wing barely more than 
twice the greatest width of the stigma.. Slightly smaller, 2% to mm. 

huyssoni.* 

6. — ^The mesonotum smooth or nearly smooth, and shiny or at least moderately 

shiny even when covered with hairs 7. 

The mesonotum either distinctly and strongly punctured, or with a dense, 
granular tessellation, or coarsely pitted 27. 

7. — ^The mandibles toothed from end to end along their biting edge, not merely on 

the inner half of it. The teeth usually distinctly separated but occasionally 
with thin intervening septa of chitin. The inner surface of the hind basi- 
tarsi with an oval area at the base that is either devoid of hair or covered 
with minute, appressed, sericeous hairs in sharp contrast with the erect 
brush on the apical half or two-thirds of the inner surface of the joint. ... 8. 
The mandibles not dentate on their outer half. The differentiated area at the 
base of the inner surface of the hind basitarsi, with the exception of one 
species lacking 16. 

8. — ^The mandibles with three, usually distinct teeth along the outer half of the apex 

of the mandible; a fourth tooth or merely an angle at the inner end of the 

apex of the mandible 9. 

The mandibles five-toothed, the two inner teeth sometimes very small 10. 

9. — The abdomen fairly broad and of reddish-yellow color fulvivmtris,* 

The abdomen as a rule markedly narrower than the thorax due to lateral com- 
pression, with a resulting sharp dorsal carina; black compresm. 

10. — Dark-colored species 11. 

Predominantly yellow or ferruginous species, with black only in limited areas if 
present at ail 14. 

11. — ^The clypeus distinctly flattened, rising only barely above the sides of the face* 

The mandibles black from base to apex except for a narrow stripe of red 
just before the black apical teeth. The scape with ultramicroscopic, 
downlike, inconspicuous, very fine hairs. Relatively small bees, 0a to 6)2 

mm amaUhea* 

The clypeus more arched, and apicaily foveate or with a slight, median, longi- 
tudinal depression. The mandibles extensively red or reddish brown, only 
the basal part sometimes dark, and the teeth dark 12. 

12. — ^The hind tibiae truncate at the apex and very broad. Erect, black hairs on the 

clypeus fairly abundant and on the whole longer than the hairs on the 
scape. The mandibles blackened or sooty over approximately their basal 
half or third, apicaily red or reddish brown except for the dark teeth. 
Length, 6 to 7 mm nigerrma.* 



4 


AMERICAN MUSEUM NOVITATES [No. 731 


The apex of the hind tibiae slightly emarginate, with a sub-toothlike angle where 
the posterior contour and the apical contour meet. Erect black hairs on 
the clypeus lacking or inconspicuous and stunted. The mandibles red or 
reddish brown except for the black basal prominences and the teeth 13. 

13. — ^The clypeus usually with a slight, median, longitudinal depression. The scape 

with short, coarse, somewhat bristle-like black hairs. The hair on the front 
coarse and of rather irregular growth, a little shorter but not differing other- 
wise in character from the hair on the vertex. Length, 4% to 5^ mm. 

' t nificriis corvina.* 

The clypeus usually foveate only apically. The scape with merely fine, ultra- 
microscopic, downlike hairs (like those on the scape of amalihea) . The front 
with a low, even growth of ultramicroseopic hairs that are hardly traceable 
even when the insect is viewed from the side, and that contrast with the 
long, coarse hairs of the vertex. Length, 6^ to 8}^ mm. 

trinidadensis subspecies silvestriana. 

14. — Virtually unstained by dark maculations, almost exclusively honey-colored. 

pallida,* 

The head black except for the honey-colored cljrpeus, supraelypeal area, lower 
comers of face, and lower half of the genae; the mesonotum black, with 
narrow, honey-colored lateral and hind margins; a large, black spot below 
on the honey-colored mesopleura pallida subspecies ferricauda.* 

15. — ^The hind tibiae hollowed out deeply from apex to base, resembling the bowl of a 


spoon 16. 

The hind tibiae of different structure 17. 


16. — ^Almost exclusively black, a few pale markings on face and thorax excepted. 

testacea subspecies cupira.* 
Honey-colored to the virtual exclusion of black teatacea subspecies musarum. 

17. — ^The hind tibiae notably widened on their apical third to apical half, rather 

clavate. The posterior margin of the hind tibiae fringed not only with 
simple hairs but with branched hairs of usually shorter length (to note the 
feathered character of these hairs a microscope of large magnification is 

needed) 18. 

The hind tibiae more gradually widened, subtriangular, with the posterior apical 
angle sharp and distinct, sometimes even toothlike. Hairs on the posterior 
margin of the hind tibiae simple, without intermixed branched hairs 23. 

18. — ^The abdomen broad and short, comparable in breadth to the thorax. The face 

black and immaculate, with many pale hairs. The apices of tergites 2-5 
and ail of tergite 6 rather densely covered with such pale hairs. 

subterranea group. 

The abdomen elongate, very distinctly narrower than the thorax, and as a rule 
rather quadrangular or subcylindrical in shape 19. 

19. — ^Head, thorax, abdomen, and 1^ black (except that callows are sometimes ivory- 

colored in part, especially on some or all of the abdominal tergites). The 
hairs black. The wings hyaline at the base, milky white at the apex. 

Honey-colored to a large extent, with black areas and markings, in addition to 
frequently yellow facial markings 20. 
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20. — The side-facial markings narrow and long, extending as a thin stripe along the 

inner orbit of the eye to its summit and usually rimming also the outer 

orbit discontinuously angy^tula doederleini. 

The side-facial markings broad and short, filling or approximately filling the 
space between the clypeus and the eye and terminated by a truncation at or 
below the level of the base of the antennae 21. 

21 . — ^The hind basitarsi with an oval area at the base of their inner side that is hairless 

or with appressed, sericeous hairs sharply differentiated from the brushlike 
hairs on the apical half of the inner side of the joint. Upper half of meso- 

pleura black as well as lower half. Small, about to 4 mm jati,* 

Inner surface of hind basitarsi without a sharply differentiated basal region. 
At least upper half of mesopleura honey-colored although sometimes cloudy. 
Larger, 5 to 6 mm 22. 

22. — Tergites of abdomen rather uniformly honey-colored to reddish. 

davipes subspecies dorsalis.* 
Tergites 2-5 very broadly banded with black — cUmpes subspecies perangvlata.* 

23. — Head exceedingly broad, at least one-third broader than long; the face hairless 

and for the most part honey-colored to yellowish with transparent areas. 
No stripes bordering the inner orbit of the eye and no stripes along the lateral 

margins of the mesonotum tataira group. 

Head not much broader than long. The face with appressed, pale tomentum. 
Stripes bordering the inner orbits of the eyes and the lateral margins of 
the mesonotum 24. 

24. — Predominantly honey-colored, including the head and thorax, and in places 

transparent. Length, 2% to 3 mm. 

Tnosguito subspecies domiciliorumf* new subspecies. 
At least the head and thorax predominantly black 25. 

25. — The abdomen honey-colored, with usually a dark, transverse band at the 

extreme base of tergite 2 (overlapped by the transparent apical rim of 
tergite 1, with the result that the impression is created that it is the apical 

rim of tergite 1 that is banded) mosquito subspecies jatiformis.* 

The abdomen predominantly black 26. 

26. — ^Very small, 2 to 2}i mm. in length minima (goeldiana).* 

Larger, 3 to 4 mm. in length mosquito subspecies frontalis.* 

27. — The clypeus and supraclypeal region conspicuously raised, with large, coarse, 

relatively sparse punctures, contrasting strongly with the mostly dull and 
mostly mu^ more finely and densely punctated surface of the sides of the 
face and the upper half of the head. The abdomen light yellowish-red in 
contrast to the predominantly black thorax and head, and almost devoid of 
erect hairs on the tergites. Hind tibiae greatly expanded. Large, about 

7K nim. to 8 mm. in length capitata subspecies zexmemae. 

The clypeus not especially prominent, its sculpturing not conspicuously coarse 
than that of the rest of the head, sometimes finer. The tergites of the 
abdomen largely or wholly black although in some species almost concealed 
by heavy bands of yellowish hair. Smaller, usually under 6 mm 2S. 

28. — ^Eyes strongly convergent below. The lower half of the face, as well as the upper, 

covered with pale tomentum. Tergites 1-2 of the abdomen polished over 
most of their surface and shiny 29. 
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The eyes more nearly parallel-sided, the facial quadrangle very wide and the 
malar space very large. Lower half of the face bare and shiny. Tergites 1-2 
of the abdomen dull, due to dense, granular sculpturing 30. 

29. — ^The mandibles strongly toothed from end to end along their biting edge, quadri- 

dentate. The mesonotum dull, due to exceedingly dense but fine, granular 
sculpturing, without bands along its sides. The hind margin of the scutel- 
lum entire or virtually entire. 

impunctata subspecies iaopterophilaj* new subspecies. 
The mandibles without teeth on the outer half of their apical edge. The mesono- 
tum rugose, pitted with large, coarse, exceedingly deep punctures. The 
sides of the mesonotum banded with a yellow stripe that extends on to the 
axillae. The scutellum with a V-shaped emargination posteriorly, the two 
resulting V-shaped projections, one to each side of the emargination, like- 
wise maculated testaceicomis* 

30. — ^The mesopleura, scutellum, and legs black. The tergites of the abdomen without 

bands of li^t-colored hairs. The whole lower half of the face, as well as 
the upper half, black or virtually black, with at most obscure vestiges of 
deep radish traceable on the cl3rpeus or on the sides of the face adjoining 
the clypeus. The venation of the wings and the stigma bright orange. 

postica subspecies luteipennis.* 
The mesopleura, scutellum, and legs fulvous or largely so. Dense bands of 
yellowish hairs along the apical margins of the tergites of the abdomen, only 


these bands being usually visible on the retracted apical tergites 31. 

31. — The hind tibiae fringed with ferruginous hairs pectoralis.* 


The hind tibiae fringed with black hairs pectoralis subspecies panamensis. 

32, — ^The lower half of the face highly polished, strongly shiny. The abdomen black 

(rarely deep brown), unbanded or (rarely) at most with a faint, brown line 
on the apex of the basal tergites, with exclusively black hair not only on the 
tergites of the abdomen but on the stemites as well. Venation of the wings 

bright orange. Robust, 11 to 13j^ mm flampennis.* 

The clypeus and the adjacent regions of the sides of the face dull, due to dense 
sculpturing. At least the femora, \mder side of thorax, and most or all of 
the abdominal sternites with pale hairs 33. 

33, — ^Tergites 3-5 of the abdomen with feebly developed, narrow, broken bands that 

are not infrequently completely effaced on one or more of these tergites. 

Erect, black hairs on tergites 3-6 fasdata subspecies fasdala.* 

At least tergites 3-^ of the abdomen with strong, continuous, bright yellow bands. 
The hairs on the tergites mainly or wholly pale, and for the most part semi- 
erect to appressed; erect, black hairs, if present, confined especially to the 
apico-lateral region 34. 

34, — 'The bands on the abdominal tergites exceedingly broad, those on tergites 3-6 

occupying most of the exposed part of the tergite to the subordination of 
the black basal part. The band on tergite 1 widely interrupted, that on 
tergite 2 less so. A thin, crescentic line of black or brown uEnally imbedded 
in each of the halves of the yellow bands on tergites 2-4. Relatively small, 

7% to 8% mm. in length favosa subspecies phenax.* 

The bands on the abdominal tergites confined to the apical region, narrow when 
compared with the broad basal areas of black. The bands on tergites 1-2 
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continuous like those on tergites 3-5. No imbedded dark lines in the 

yellow bands. Larger, SK to 12% mm 35. 

35.— Tergite 6 (usually also to a lesser extent tergite 5) conspicuously clothed with 
feathery, white hairs, and intermixed with these on tergite 6 are long, slightly 
branched, black hairs, esi)ecially in the apico-lateral region. The scutellum 
black with usually a yellow, transverse line at apex. The angle at the 
posterior apical tip of the hind tibiae produced downward, distinctly spine- 
like. Somewhat larger, 11% to 12% mm . . interrupta subspecies triplaridis.* 

Tergite 6 with only simple hairs. The scutellum usually black or reddish brown 
basally, but almost invariably broadly yellow or yellowish red apically and 
on the posterior and lateral borders. The posterior apical tip of the hind 
tibiae usually less produced, more toothlike than spinelike. Smaller, 8% 
to 11 mm heecheii subspecies heecheii.^ 

Melipona flavipezmis Smith 

Melipona flavipennis Smith, 1854, ‘Catalogue of Hymenopterous Insects in 
British Museum,’ part 2, pp. 406-407. 

Melipona fiavipennis Schwaez, 1932, Bulletin Amer. Mus. Nat. Hist., LXIII, 
Art. 4, pp. 270-275 (Barro Colorado). 

Workers, Nov. 12, 1923 (F. E. Lutz), and Jan. 10, 1929 (C. H. 
Curran). There is also a record in the card catalogue of the Laboratory 
on Barro Colorado of specimens collected by C. T. Greene, May 23, 
1926, and determined by Rohwer. 

In the British Museum are specimens of M, flavipennis collected by 
Champion at the Volcan de Chiriqui, Panama, and by Janson at Chon- 
tales, Nicaragua, which extend the range hitherto known for this insect. 

Melipona interrupta subspecies triplaridis (Cockerell) 

Melipona fulvipea triplaridis Cocebbbll, 1925, Annals and Mag. Nat. Hist., 
(9) XVI, p. 421 (Balboa, Canal Zone), 

Melipona fulvipes triplaridis Cockhbbll, 1928, Psyche, XXXV, pp. 171, 173 
(Balboa and Barro Colorado, Canal Zone). 

Melipona interrupta subspecies triplaridis Schwabz, 1932, Bulletin Amer Mus. 
Nat. Hist., LXIII, Art. 4, pp. 286, 293, 298, 300, 304-305, 316 (Ancon, Balboa, and 
Barro Colorado Island, Canal Zone). 

Melipona interrupta triplaridis Rau, 1933, ‘Jungle bees and wasps of Barro 
Colorado Island,’ pp. 184-185 (Barro Colorado). 

Workers were collected Nov. 9-10, 1923, by F. E. Lutz; Dec. 23, 
1928, and Jan. 3, 1929, by C, H. Curran; March 3, 1933, by H. F. 
Schwarz. 

Thus far this subspecies of Melipona inierrupta has been reported 

^This species is included doubtfully, since a specimen from Barro Colorado listed in the card 
oatalo^e oi the Laboratory as fvlvipia, a synonym of beecheii, may have been interrupta subspecies 
triplaridia. 
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only from localities in the Canal Zone, and it is possible that its range is 
very restricted. 

? Melipona beecheii subspecies beecheii (Bennett) 

Melipona Beecheii Bennett, 1831, in Beechey’s ^Narrative of a voyage to the 
Pacific and Beering's Strait,' IT, pp. 357-365, and plate. 

In the Laboratory at Barro Colorado there is record of a specimen 
taken by C. T. Greene, April 14—18, 1926, and identified as Melipona 
fulvipes Gu4rin. The subspecies fulvipes is primarily confined to the 
West Indies and it is more likely that the insect is true beecheii. Even 
beecheii, however, is not known from any other locality in the Canal 
Zone, and it seems not improbable, therefore, that this insect was not 
even beecheii. My suspicion is that it was M. interrupta subspecies 
triplaridis. 

Melipona favosa phenaz (Cockerell) 

Melipona phenax Cockerell, 1919, Proc. U. S. Nat. Mus., 1920, LV, p. 195. 

Melipona orbignyi jenningsi Cockerell, 1919, Proc. U. S. Nat. Mus., 1920, 
LV, p. 199 (Las Cascadas, Canal Zone). 

Melipona orbignyi phenax Cockerell, 1928, Psyche, XXXV, pp. 171-173 
(Bella Vista, Ancon, Balboa, Canal Zone). 

Melipona favosa subspecies phenax Schwarz, 1932, Bulletin Amer. Mus. Nat. 
Hist., LXIII, Art. 4, pp. 339-341 (Ancon, Balboa, Corozal). 

In the card catalogue of the Laboratory on Barro Colorado there is 
record of specimens collected by N. Banks on July 12, 1924, and Aug. 7, 
1924; the identification was made by the Museum of Comparative 
Zoology. 

Regarding specimens collected at Ancon, Nov. 21, 1923, F. E. Lutz 
has the following field-note: 

Had nests in walls of frame houses. Entrances at edge of windows. A little 
mud around the hole sometimes for an inch or two from the hole. Usually a bee on 
guard at the hole. 

Another field observation of the same writer regarding a specimen 
collected Nov. 7, 1923, reads: 

At a yellow “morning glory” near the Ancon Hospital. 

Finally, at another locality in the Panama-Canal Zone region, 
namely Farfan, a specimen was collected by T. Hallinan ^'in bat cave.’^ 

Melipona fasciata subspecies fasciata (Latreille) 

Melipona fasciata Latreille, 1809, ‘Recueil d'Observ. de Zool. et d'Anat. 
compar4e faites par Humboldt et Bonpland,' I, p, 249, PL xvi, fig. 13. 

A single worker was collected by F. E. Lutz on Nov. 22, 1930. 
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The typical subspecies of fasciata was described from Vera Cruz, 
Mexico, and has been reported from Costa Rica and Honduras. This is, 
I believe, the first record from the Canal Zone. 

Trigona aznaltbea (Olivier) 

Apis amaUhea Olivieb, 1789, ‘Enoycl. m^od.,’ IV, Insectes, pp. 78-79. 
Trigona fusdpennis Feibbb, 1900, TermSszetrajzi FQzetek, XXIII, p. 386 
(Panama). 

Trigona amalthea CockbbbiiL, 1913, Psyche, XX, p. 10 (Las Sabanas, Panama). 
Tngona amalthea Rau, 1933, in ‘Jungle bees and wasps of Barro Colorado Island,’ 
pp. 16, 27, 37 (JVijoles, Canal Zone). 

Workers of this bee have been collected as follows: Nov. 13, 1923 
(F. E. Lutz), Dec. 21, 1928, and Jan. 10, 1929 (C. H. Curran), Nov. 22, 
1930 (E. I. Huntington). 

There are also in the collections before me specimens from the fol- 
lowing localities in the Canal Zone : Tabernilla, July 24, 1907 (A. Busck) ; 
Empire, May 8, 1909 (A. H. Jennings); Paraiso, Jan. 17, 1911, and 
March 25, 1911 (A. Busck) ; Corozal, March 1, 1912 (A. Busck), Feb. 
23, 1914 (T. Hallinan), Jan. 22, 1929 (C. H. Curran), Nov. 17, 1930 (H. 
F. Schwarz) ; Chiva Chiva Trail, Nov. 18, 1923 (F. E. Lutz), Nov. 24, 
1930 (H. F. Schwarz); Ancon, Feb. 26, 1914 (T. Hallinan), April 14, 
1924 (J. Zetek) ; Punta PatiUa, Jan. 15, 1929 (C. H. Curran), Jan. 20, 
1930 (H. F. Schwarz). 

In the collections before me are also specimens of amaUhea from the 
following localities in Panama: Alhajuela, April 11, 1911 (A. Busck); 
Cabima, May 18, 1911 (A. Busck); La Chorrera, April 12, 1912 (A. 
Busck) ; Chitrd, April 25, 1922, on castor-oil plant ( J. Zetek) ; Parita, 
April 27, 1922, on berries of Coccoloha uvifera Jacquin (J. Zetek) ; Las 
Sabanas, Nov. 17, 1923 (F. E. Lutz); Progreso, April 14-15, 1923 (F. 
M. Gaige). 

Trigona capitata zexmeniae (Cockerell) 

Trigona zexmmiae Cockbbbll, 1912, Annals and Mag. Nat. Hist., (8) X, pp. 
313-814. 

Workers of this bee were collected Feb. 18, 1929 (C. H. Curran), 
Feb. 27, 1933 (H. F. Schwarz), and March 4, 1933 (F. E. Lutz). 

Other records from the Canal Zone are: Balboa, March 20, 1915 
(T. Hallinan); Corozal, Jan. 19, 1929 (C. H. Curran). 
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Trigona ruflcrus corvina Cockerell 

Trigona rufiarus corvina Gookebell, 1913, Psyche, XX, p. 12 (Gatun, Canal 
Zone, and Las Sabanas, Panama). 

Trigona rufiarus corvina Wheeiee, 1913, observation on habits. Psyche, XX, 
p. 7 (Corozal and Gatun, Caiuil Zone). 

Trigona ruficrus corvina Coceebell, 1918, Annals and Mag. Nat. Hist., (9) II, 
p. 482 (Chagres Eiver). 

Trigona rufiarus corvina Coceebell, 1922, Proc. U. S. Nat. Mus., LX, Art. 18, 
p. 8 (Punta de Pefia, Panama). 

Trigona ruficrus corvina Alleb, 1926, Ecology, VIT, p. 460 (Batro Colorado). 

Trigona rufiarus corvina Rati, 1933, ‘Jungle bees and wasps of Barro Colorado 
Island,’ pp. 16, 36-37, 216 (Barro Color^o and New Limon, Panama). 

This subspecies has been collected as follows: Nov. 9-12, 1923 (F. 
E. Lutz), Nov. 12, 1923 (Sotero Murillo), March 25-26, 1924, and April 
1-10, 1924 (J. C. Bradley), Jan. 11, 1929 (C. H. Curran), Nov. 14, 1930, 
and Dec. 1, 1930, “on dung of Carnivora, near rear lighthouse,” and 
March 4-6, 1933 (H. F. Schwarz). 

Other Canal Zone records are: Paraiso, Feb. 2, 1911 (A. Busck) ; 
Gatun, Nov. 11, 1911 (W. M. Wheeler); Ancon, (J. Zetek), Jan. 14-16, 
1914 (T. Hallman) ; Corozal, Feb. 23, 1914 (T. Hallinan) ; Balboa, June 
28, 1914, and Nov. 18, 1914 (T. Hallinan), Nov. 19, 1930 (H. F. Schwarz) ; 
Culebra, Sept. 27, 1914, and Nov. 22, 1914 (T. Hallinan); Chagres 
River, Oct. 9, 1917, on CHrus (H. Morrison); Punta Patilla, June 15, 
1929 (C. H. Curran) ; Summit, Nov. 26, 1930 (H. F. Schwarz). 

The collections before me also contain spedmens from the following 
localities in Panama: Punta de Pefia, Aug. 6, 1906, on banana flowers 
(R. E. B. McKenney); Cabima, May 27, 1911 (A. Busck); La Chor- 
rera. May 17, 1912 (A. Busck); Panama City, Feb.-March, 1915; Las 
Sabanas, Nov. 17, 1923 (F. E. Lutz) ; Boquete, March 6-22, 1923 (F. 
M. Gaige); Progreso, April 15, 1923 (F. M. Gaige). 

Trigona nigerrima Cresson 

Trigona nigerrima Cresson, 1878, Proc. Acad. Nat. Sci. Philadelphia, p. 181. 

The records for Barro Colorado are as follows: Dec. 21-30, 1928 
(C. H. Curran), Nov. 8, 1930 (E. I. Huntington, on Wheeler Trail), 
Nov. 11 j 1930 (H. F. Schwarz, on Draytion Trail). 

This insect has been collected also at Tabemilla, July 20, 1907 (A. 
Busck) and at Trinidad River, May 7, 1911, on Citrus (A. Busck). 

Trigona nigerrima, of which I have seen Oesson’s tsrpe, is in my 
estimation an insect different from what is usually designated silves- 
triana Vachal. The material on which Vachal’s description of stfoes- 
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triana was based was almost certainly composite, including specimens 
not only from South America but also from British Honduras. The 
South American specimens are the same insect that Provancher had 
previously described as trinidadensis^ of which I have likewise seen the 
type material, and the name silvestriana can survive only as a subspecies 
applicable to the British Honduras specimens in VachaFs collection* 
These presumably shared the characters that differentiate all the Central 
American examples of the species trinidadensis that I have had occasion 
to examine from the South American representatives of the species. The 
characters peculiar to the Central American trinidademis silvestriana are: 

The clypeus bare instead of with small erect hairs sparsely scattered over its 
surface. The front with a low even growth of ultramicroscopic hairs that are hardly 
traceable when the insect is viewed from the side. Contrasted with the coarse hair on 
the vertex, these minute hairs of the front seem of a different character and quality, 
whereas in the typical subspecies {trinidadensis) the hairs on the front grade into those 
on the vertex and are coarse and uneven. The scape with merely jGbne, downlike hairs. 
Average size smaller, 6}^ to 8)$ mm. in length contrasted with 8 to 11 mm. for the 
worker of typical trinidadensis. 

Some of the differences between Trigona nigerrima and Tr^gom 
trinidadensis subspecies silvestriana are indicated in the key. Of this 
subspecies there are before me representatives from the following locali- 
ties in Panama: Bugaba (Schaus); Boqueron River, May 1907 (A. 
Busck); Changuinola District, Province of Bocas del Toro; Progreso, 
Province of Chiriqui, April 21, 1923 (F. M. Gaige). 

Trigona pallida subspecies pallida (Latreille) 

ApispallidaLATiimhJJEjlS04:, AnnalesMus. Hist. Nat., V, p. 177, PI. xiUifig. 14 

Trigona pallida Whbblbb, 1913, Psyche, XX, p. 3 (Gatun, Canal Zone). 

Trigona pallida Cockerell, 1913, Psyche, XX, p. 10 (Gatun, Canal Zone, and 
Las Sabanas, Panama). 

Trigona pallida Cockerell, 1920, Bulletin Amer. Mus. Nat. Hist., XLII, pp. 
463-464 (Tabernilla, La Chorrera, Rio Trinidad, and Alhajuela). 

Trigona pallida Cockerell, 1922, Proc. U. S. Nat. Mus., LX, Art. 18, p. 8 
(La Chorrera, Panama). 

Trigona pallida Schwarz, 1932, Natural Bhstory, XXIXII, pp. 562-^63 (Barro 
Colorado). 

Trigona pallida Rau, 1933, 'Jungle bees and wasps of Barro Colorado Island,’ 
pp. 16, 37-38 (Barro Colorado). 

The typical subspecies of pallida has been collected as follows: 
Nov. 12-18, 1923 (F. E. Lutz), April 14, 1924, including a queen (J. C. 
Bradley), Dec. 19-30, 1928 (C. H. Curran), Nov.-Dee. 1930 (F. E. 
Lutz, E. I. Huntington, H. F. Schwarz). 
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Other records from the Canal Zone are: Alhajuela, May 18, 1909 (A. 
H. Jennings) and May 28, 1912 (A. Busck); Paraiso, Feb. 2, 1911 (A. 
Busck); Gatun, Nov. 11, 1911 (W. M. Wheeler); Balboa, August 21, 
1914, including a male, and Nov. 20, 1914 (T. Hallinan) ; Empire, Aug, 
30, 1914, including a male (T. Hallinan); Arrijan Trail, Dec. 16, 1914, 
and Jan. 1, 1915 (T. Halbnan); Corozal, Jan. 16-19, 1929 (C..H. 
Curran). 

The following localities of Panama are represented in the collec- 
tions before me : Trinidad Rio, March 16, 1912 (A. Busck) ; La Chorrera, 
April 12, 1912 (A. Busck); Porto Bello Trail, May 30, 1915 (T. Halli- 
nan) ; Las Sabanas, Nov. 17, 1923 (F. E. Lutz). 


Trigona pallida subspecies ferricauda (Cockerell) 

Trigma ferricauda Cockerell, 1917, Psyche, XXIV, pp. 127-128 (Porto 
BeUo). 

Trigona 'pallida variety ferricauda Rau, 1933, 'Jungle bees and wasps of Bairo 
Colorado Island,' pp. 16, 38 (Barro Colorado). 

This insect has been reported from Barro Colorado by Rau, who 
observed it visiting the nectaries of the red flowers of Hibiscus rosa 
sinensis. Specimens have been collected also by C. H. Curran, Jan. 10, 
1929; by H. F. Schwarz, Nov. 7, 1930, and Nov. 25, 1930; and by F. E. 
Lutz, March 18, 1933. The specimen of Nov. 7, 1930, was taken close to 
the trumpet-like entrance of the nest of Trigona fulviventris in the 
“Alee tree.” It was crawling about in the vicinity of the nest but did 
not make an actual attempt to enter the nest. 

Other records from Panama are: Porto Bello, April 18, 1912 (A, 
Busck); Chiriqui Grande, April 15-16, 1924 (J. C. Bradley); 
Changuinola Dist., Bocas del Toro, May 19, 1924 (F. R. Swift). 


Trigona fulviventris Gu4rin 

Trigona fulviventris GuiSrin, 1846, ' Iconographie du R6gne animal,' III, p. 464. 

Trigona laboriosa Smith, 1862, Trans. Ent. Soc. London, (3) I, p. 42. (Panama). 

Trigona fvlmvenLris Cockerell, 1920, Bulletin Amer. Mus. Nat. Hist., XLII, 
p. 461 (Las Cruces, Porto Bello, Alafaela, Gatun, Paraiso, Alhajuela, Cabima). 

"A red-bellied Trigona, Lutz, 1924, Natural History, XXIV, pp. 495-496, 
508 (Ancon, Fort Lorenzo). 

Trigona fvMventris Allbe, 1926, Ecology, VII, p. 450 (Barro Colorado). 

Trigona fulviventris Chbesman, 1929. Trans. Ent. ^c. London, LXXVII, 
p. 160 (Cristobal). 

TrigonafvMverdris Rau, 1933, 'Jungle bees and wasps of Barro Colorado Island,’ 
pp. 16, 27, 38 (Barro Colorado and New Limon). 
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In the card catalogue of the Institute for Hesearch in Tropical 
America the following records appear: March 23, 1926, and April 14-18, 
1926 (C. T. Greene), identified by Rohwer; 1926 (W. C. Allee). In the 
collections before me are specimens of this species from Barro Colorado 
with data as follows: Nov. 11-13, 1923, including males as well as work- 
ers (F. E. Lutz), Dec. 26, 1928-Jan. 10, 1929 (C. H. Curran), Nov. 11- 
Dec. 1, 1930 (H. F. Schwarz), March 24, 1933 (H. F. Schwarz). 

Many of these bees were collected from the nest in the “ AUee tree.” 
There has been a colony of fulviveniris in the “Allee tree” for at least 
five years. 

Other localities in the Canal 2!one where fulviventris has been col- 
lected are : TaberniUa, July 23, 1907, a male (A. Busck) ; Paraiso, 1911 (A. 
Busck) ; Culebra, on Arrijan Trail, Nov. 27, 1914 (T. HaUinan) ; Gatun 
(A. H. Jennings) ; near Rio Trinidad, Gatun Lake, March 25-27, 1920 
(Cornell Univ. Expedition); Ancon, Nov. 4, 1923, “nest under cement 
walk at foot of third post east of gate in fence along north side of main 
walk from Tivoli to railway station” (F. E. Lutz); Frijoles, Nov. 8-16, 
1923 (F. E. Lutz); Chiva Chiva Trail, Nov. 18, 1923 (F. E. Lutz); 
France Field, Jan. 18, 1929, males (C. H. Curran); Fort Davis, Feb. 9, 
1929 (C. H. Curran). 

Localities in Panama wheve fulviventris has been collected are: Porto 
Bello, Feb. 15, 1911 (A. Busck); Alhajuela, April 16-17, 1911 (A. 
Busck), May (A. H. Jennings), Aug. 16, 1914 (T. HaUinan); Cabima, 
May 27, 1911 (A. Busck) ; Las Sabanas, Nov. 17, 1923 (F. E. Lutz) ; 
Boquete, March 1-24, 1923 (F. M. Gaige) ; Progreso, April 14-21, 1923 
(F. M. Gaige). 

Trigona nigra subspecies parastigma (Cockerell) 

Trigona stigma WHZXiiBB, 1913, Psyche, XX, p. 5 (Las Sabanas). 

Trigona stigma CoceekdiiL, 1913, Psyche, XX, pp. 11 and 14 (Las Sabanas). 

Trigona parastigma Cockerell, 1918, Annals and Mag. Nat. Hist., (9) I, p. 165. 

Trigona parasUgma Gheebman, 1929, Trans. Ent. See. London, LXXVII, p. 149 
(Taboga Island). 

Trigona cressoni parastigma Lutz, 1933, Axner. Mus. Novitates, No. 641, pp. 1- 
26 (Barro Colorado). 

Stingless bees {Trigona) Lxrrz, 1933, Natural History, XXXIII, pp. 571-576 
(Barro Colorado). 

Workers have been coUected as foUows: Nov. 13, 1923 (F. E. Lutz), 
March 1-24, 1933 (F. E. Lutz, E. I. Huntington, H. F. Schwarz). 

Specimens have been taken in other localities of the Canal Zone and 
adjacent regions of Panama as foUows: Taboga Island, Feb. 22, 1912 
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(A. Busck), Nov. 23, 1923 (F. E. Lutz), and ‘'at rotten fruit'’ (A. H. 
Jennings) ; Caledonia Road (A. H. Jennings) ; Alhajuela, May 27, 1918 
(A. Busck); Las Sabanas, Nov. 17, 1923 (F. E. Lutz); Chiva Chiva 
Trail, Nov. 18, 1923 (F. E. Lutz); Patilla Pt., Jan. 15, 1929 (C. H, 
Curran); Frijoles, Nov. 9, 1930 (H. F. Schwarz). 

Wheeler noted (1913) a colony of this bee at Las Sabanas, near 
Panama City. His description of the nest entrance, “a sht shaped hole 
about % inch long and not provided with a waxen or cerumen spout,' ' 
agrees with the conditions observed in a nest constructed in one of the 
wooden sides of the Laboratory on Barro Colorado. It is this species 
that Dr. F. E, Lutz tested as to its ability to recognize different geometric 
designs placed over and about its nest entrance and as to its ability to 
differentiate between white color that reflected ultraviolet and white 
color that did not (Lutz, 1933, Amer. Mus. Novitates, No. 641, pp. 1-26, 
and Natural History, XXXIII, pp. 571-576). 

Specimens with creamy white abdomens are, as Cockerell has pointed 
out (1913), almost certainly callows. Even such immature specimens 
sometimes bear sticky building material on their hind tibiae, showing 
that they are already engaged in the work of the hive. 

Trigona clayipes subspecies perangulata (Cockerell) 

Trigona perangvlata Cockerell, 1917, Psyche, XXIV, p. 126 (Alhajuela). 

Workers of this species were collected by H. F. Schwarz on the fol- 
lowing dates, mostly on the laboratory clearing on Barro Colorado: 
Feb. 26, 1933, March 4, 6, 9, and 24, 1933. 

Trigona clavipes subspecies dorsalis (Smith) 

Trigona dorsalis Smith, 1854, * Catalogue of Hymenopterous Insects in British 
Museum,' II, p, 411. 

Trigona ziegleri Friesb, 1900, Term4szetrajzi Fiizetek, XXIII, p. 391 (Panama). 

Trigona dorsalis Cockerell, 1917, Psyche, XXIV, p. 128 (Alhajuela). 

Trigona dorsalis Rau, 1933, ‘Jungle bees and wasps of Barro Colorado Island,' 
pp. 16, 28, 29-31 (Bairo Colorado). 

Rau (1933) has given an interesting account of a nest of this species 
on Barro Colorado. In addition to the specimens he collected, workers 
have been taken by C. H. Curran on Jan. 11, 1929, by H. F. Schwarz 
on March 6, 1933, and by F. E. Lutz on March 15, 1933. 

This species is represented likewise in other localities of the Canal 
Zone and adjacent regions of Panama, having been collected at Alha- 
juela by A. Busck; Ancon, Feb. 8-12, 1916 (T, Hallinan) ; Las Sabanas, 
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Nov. 18, 1923 (F. E. Lutz); Patilla Point, Jan. 15, 1929 (C. H. Curran) 
and Nov. 20, 1930 (H. F. Schwarz); Chiva Chiva Trail, Nov. 18, 1923 
(F. E. Lutz), Nov. 24, 1930 (E. I. Huntington and H. F. Schwarz), and 
March 11, 1933 (H. F. Schwarz); Corozal, Jan. 21, 1929 (C. H. Curran). 

Trigona jaty Smith 

Trigonajaty Smith, 1863, Trans. Ent. Soc. London, (3) I, p. 507. 

Trigona jaiy CocEBSEin, 1920, Bulletin Amer. Mus. Nat. Hist., XLII, p. 461 
(Tabemilla). 

Workers of this species were collected: Dec. 22-27, 1928, Jan. 10, 
1929, and Feb. 13, 1929 (C. H. Curran), March 5, 1933 (F. E. Lutz), 
March 22, 1933 (H. F. ScWarz). 

Other localities in the Canal Zone and in Panama where this species 
has been collected are: Tabemilla, July 23, 1907 (A. Busck); Paraiso, 
Feb. 13, 1912 (A. Busck) ; Alhajuela, May 28, 1912, (A. Busck) ; Boquete, 
Chiriqui Province, March 9, 1923 (F. M. Gaige); Progreso, Chiriqui 
Province, April, 1923 (F. M. Gaige) on “ocean beach”; Changuinola 
District, Bocas del Toro, May 26, 1924 (J. C. Bradley). 

Trigona mosquito subspecies jatiformis (Cockerell) 

Tngomjatiformis Cockerell, 1912, Axmals and Mag. Nat. Hist., (8) X, p. 311. 

Workers collected, Nov. 1930, and March 22, 1933, by H. F. Schwarz* 

It is possible that jatiformis is the typical subspecies of mosquito. 
Smith's type of mosquito is unfortunately a callow while his description 
is based on a mature specimen. The description itself does not make 
mention of stripes bn the sides of the mesonotum, which are conspicuous 
in jatiformis. 

A fairly large series of jatiformis was collected by F. M. Gaige at 
Progreso, Chiriqui. Province, Panama, April 14-20, 1933. 

Trigona mosquito subspecies frontalis variety flavocincta (Cockerell) 

Trigona frontalis flavooincta Cockerell, 1912, Psyche, XIX, p. 50. 

Trigona frorUoMs flavocincta Cockerell, 1920, Bulletin Amer. Mus. Nat. Hist., 
XLII, p. 462 (Paraiso). 

Three workers collected as follows: March 25-26, 1914 (J. C. Brad- 
ley), Dec. 29, 1928 (C. H. Curran), Dec. 4, 1930 (F. E. Lutz). 

Two of the specimens are very close to what Cockerell (1912, Annals 
and Mag. Nat. Hist., X, p, 314) has designated Trigona frorUalis flavo- 
cincta variety a. The variability of mosquito is very great and frontalis 
is one of its most unstable subspecies. 
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Trigona mosquito subspecies domiciliorum, new subspecies 

Trigona mosquito Ltjtz, 1931, Amer. Mus. Novitates, No. 468, pp. 5-9 (Barro 
Colorado). 

Trigona mosquito domicilii Ratt, 1933 (without description), ‘Jungle bees and 
wasps of Barro Colorado Island,* pp. 34-36 (Barro Colorado). 

The head broader than long, smooth, rather shiny on the front, where it is semi* 
transparent, and like the rest of the body honey-colored. A rather faded, cream- 
colored stripe banding the inner orbits of the eyes nearly or quite to their summit with 
invasions of cream-color on the clypeus, on the supracljrpeal area, on the scape in 
front, on the labrum, and on the cheeks. The tips of the mandibles, which have two 
minute teeth on the inner half of their apex and are edentate on the outer half, 
slightly darkened; the apex of the scape (especially posteriorly) and the flagellum 
(especially above) blackened; a black stripe extends between the ocelli. Eyes 
converging below, in dead specimens grayish to blackish. The malar- space small 
but distinct. The clypeus, front, and scape covered with a fine, pale, semi- 
appressed tomentum; the vertex with longer, erect, pale hairs, and the inferior edge 
of the mandibles and to some extent also the labrum fringed with such hairs. 

The thorax smooth, honey-colored, semitransparent in parts, usually so on the 
mesopleura, scutellum, and propodeum. The pronotum, tubercles, sides of mesono- 
tum, axillae, and posterior margin of scutellum more or less feebly maculated with 
cream color. The mesonotum usually of somewhat mottled appearance. The hairs of 
the thorax pale, for the most part short, and of rather uniform distribution, conspicu- 
ously longer on the semicircular scutellum, and moderately long on the anterior edge 
of the mesonotum and on the inferior part of the mesopleura. The propodeum 
medianly bare. 

The legs honey-colored, more or less semitransparent, with a little deepening of 
color sometimes on the posterior half of the outer surface of the hind basitarsi. The 
hairs pale, somewhat reddened on the hind metatarsal brushes, sparse on the femora, 
coarser on the tarsal joints of the fore and middle legs than they are on the tibiae of 
these legs. The hind tibiae fringed with simple hairs that are rather sparse and long. 
In contour the hind tibiae are subtriangular with a rather decided angulation at the 
posterior apical extremity. The hind basitarsi narrow, at their apex half or somewhat 
less than half the width of the corresponding tibiae at their apex. 

The wings hyaline, with strong, metallic reflections of violet, green, and gold. 
The venation and stigma of not quite so clear a ferruginous as the tegulae, a little 
duller and diluted with brown. 

The abdomen broad, short and rather flat, with the venter only mildly convex; 
smooth, concolorous with the rest of the body, usually semitransparent to transparent 
on tergites 1 and 2, which are hairless, slightly didler on the subsequent tergites, 
which are thinly covered with pale, semiappressed, inconspicuous hairs that are 
shorter than the hairs of the stemites. 

Length, 2% mm. to 3 mm.; width of thorax, 1 mm.; length of forewing, including 
tegula, 3 to 3)^ mm. 

Workers and males of mosquito can be differentiated structurally 
from the corresponding casts of minima virtually through their greater 
size only. The workers of the insect here described are intermediate in 
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size between typical minima and the smallest of the subspecies of mos- 
quito. As the separation of mosquito and its subspecies on the one hand 
and minima on the other, if maintainable, is primarily on the basis of 
the architecture of the nest and the structure of the queen, and as the 
nest and queen of the insect here described are imknown, the allocation 
of domiciliorum as a subspecies of mosquito rather than of minima had 
better be considered tentative. 

The present insect differs from all of the other subspecies of mos- 
quito except variicolor Ducke in being almost wholly honey-colored with a 
minimum of black. The presence of black in domiciliorum is much more 
restricted than in variicolor, which has the upper third of the head and 
sometimes also the mesonotum black in whole or in part. A further 
distinction is that of size, variicolor resembling in this respect robust speci- 
mens of t 3 q)ical mosquito. The insect herein described is, on the other 
hand, smaller than typical mosquito. 

This bee has thus far been recorded only from Barro Colorado. It 
figured in the interesting experiments made by Dr. F, E. Lutz and pub- 
lished under the title, * Light as a factor in controlling the start of daily 
activity of a wren and stingless bees^ (Amer. Mus. Novitates, March 31, 
1931, No. 468). Mr. Phil Rau has contributed to the knowledge of its 
biology, in his ^Jungle bees and wasps of Barro Colorado,^ 1933, pp. 
34-36. The name domicilii, which I supplied to Mr. Rau, seems inade- 
quate in view of the fact that nests of the insect have been noted in 
various buildings on Barro Colorado. As the name domicilii was pub- 
lished without description, I hereby replace it with the name domiciliorum. 

The type material consists of workers collected March 25, 1924 
(J. C. Bradley), Dec. 30, 1928, and Feb. 18, 1929 (C. H. Curran), Nov. 
21-29, 1930 (F. E. Lutz and H. F. Schwarz). The holotype and twenty- 
six paratypes are in the American Museum; two paratypes are at 
Cornell University. 

This bee is evidently preyed upon not infrequently by spiders. In 
company with Dr. F. E. Lutz I witnessed the leap nf a salticid spider at a 
returning bee from the distance of about a foot. The spider spun a 
thread as it leaped and thus remained tethered to the spot from which the 
leap was made. In spite of the spontaneity of the action, the distance 
was very accurately gauged, for the spider barely missed its intended 
victim at the first try and on a second try achieved its purpose. Rau 
(1933, p. 36) tells of two species of salticid spiders (one of them If arpissa 
magna) that successfully took toll of the returning bees of this subspecies. 
Yet, although thus preyed upon by spiders, the tiny nest was not vio- 
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lated in a raid of Eciton ants that I witnessed in 1930, in spite of the fact 
that the inarching column of ants almost skirted the nest as it scaled the 
wall of the building. 


Trigoxia minima Gribodo 

Trigona ? minima Gribodo, 1893, BuUetino della Soc. Ent. Italiana, XXV, p. 261. 

Trigona goeUiana Fribsb, 1900, Term^szetrajzi Fiizetek, XXIII, p. 391. 

Workers collected by C. H. Curran, Dec. 30, 1928. 

Ducke (1925) considered goeldiana Friese as a synonym of minima, 
Gribodo described his minima as having the abdomen and legs testace- 
ous, whereas Friese described goeldiana as having the legs fuscous and the 
abdomen fuliginous. However, callow specimens in a series frequently 
approach the description of Gribodo and it is difficult to know where to 
draw the hne. From Santarem, Brazil, the type locality of minima^ there 
is a specimen before me that has the darker abdomen and legs noted for 
goeldiana j and of two specimens in the American Museum referred by 
Friese to goeldiana one has the abdomen dark and the other testaceous. 
The specimens from Barro Colorado accord with the description of 
Friese^s goeldiana in the details wherein the description of goeldiana 
differs from the description of minima, 

Trigona testacea subspecies cupira (Smith) 

Trigona cupira Smith, 1863, Trans, Ent. Soc. London. (3) I, p. 507. 

Trigona cupira Cockerell, 1920, Bulletin Amer. Mus. Nat. Hist., XLII, p. 464 
(Cabima and Porto Bello Trail, Panama). 

Trigona cupira Cockerell, 1928, Psyche, XXXV, p. 171 (Canal Zone). 

Trigona testacea subspecies cupira Schwarz, 1932, Natural History, XXXII, 
p. 562 (Barro Colorado). 

Trigona cupira Ratt, 1933, ‘Jungle bees and wasps of Barro Colorado Island,’ 
pp. 17-29 (Barro Colorado). 

Workers were collected Nov. 9-10, 1923 (F. E. Lutz), Dec. 21, 1928, 
Jan. 4, 1929, and Jan. 11, 1929 (C. H. Curran), Nov. 10, 1930, Nov. 15, 
1930, and Nov. 23, 1930 (H. F. Schwarz), Nov. 23, 1930 (E. I. Hunting- 
ton), March 22, 1933 (F. E. Lutz). 

The specimens collected Nov. 16, 1930, were taken on a peeled 
banana, the white surface of which was black with the visiting bees of 
this subspecies. 

Attached to the Redwood House on Barro Colorado Island there 
was a nest of this subspecies within a structure of Nasviitermes, A nest 
of rhumbleri, another subspecies of testacea, was discovered in a structure 
of Naswtitermes at El Campamiento, Peru (Schwarz, 1929, Jour. N. Y. 
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Ent. Soc., XXXVII, pp. 145-149), and Ducke (1925, Zool. Jahrb. 
S 3 rstem. Geogr. u. Biol., LXIX, p. 410) remarks of testacea (which he 
has erroneously interpreted as pallida) that “As a tenant in the nests of 
tree-inhabiting termites this species (in all its subspecies) occurs fre- 
quently in Amazonia.” 

Specimens of cupira have been collected at Balboa, June 12, 1914, 
Aug. 20, 1914, and Nov, 8-17, 1914 (T. Hallinan) ; Culebra, July 4, 1914 
(T. Hallinan); CulebrarArrijan Trail, Nov. 29, 1914 (T. TTfl.llinfl.Ti ); 
Farfan, Feb. 28, 1915 (T. HaUinan); Gamboa, Oct. 24, 1915 (T. Hal- 
linan) ; Boquete, Chiriqui Province, March 8-29, 1923 (F. M. Gaige) ; 
Progreso, Chiriqui Province, April 20, 1923 (F. M. Gaige); Frijoles, 
Nov. 6, 1923 (F. E. Lutz), and Nov. 9, 1930 (H. F. Schwarz); Sabanas, 
Nov. 14, 1923 (F. E. Lutz). 

Among the type material of musarum, one of the light-colored sub- 
species of testacea, were specimens collected on Boqueron Eiver, Panama. 

Trigona postlca subspecies luteipennis (Friese) 

Trigona bipunetata variety hUmpmnis Fbihisi!, IdOl, ZeitBchrift fOr Hymenop. 
iind Dipteiologie, I, p. 382. 

Trigona pachysorm Cockbrbll, 1917, Psyche, XXIV, pp. 126-126 (Porto 
BeUo). 

Workers of this insect have been collected as follows: Feb. 26-27, 
1933, March 3-6, 1933 (H. F. Schwarz), March 5, 1933 (F. E. Lutz). 

Other localities in Panama where specimens were taken include 
Santa Rosa on the Chagres River, March 13, 1933 (H. F. Schwarz) 
and Pacora, March 19, 1933 (H. F. Schwarz). 

The obscure red spot on each side of the face noted by Cockerell in 
his description of pachysoma is in many of the specimens wholly or 
nearly absent, the whole lower half of the face, like the upper half, being 
black or virtually black. In other specimens, not only are the obscure 
reddish spots in evidence on each side of the face but the dypeus itself 
is a deep, dull chestnut red. 

Trigrona pectoralis (Daila Torre) 

Trigona thoradca Ckbsson, 1878, Proo. Acad. Nat. Sci. PhiladtipMa, p. 181 (nee. 
Smith). 

Trigona pectoraMs DaliiA Torkd, 1896, ‘Catalogus Hymeaopterorum,’ X, p. 582. 

This species was taken Dec. 28, 1928 (C. H. Curran), and March 23, 
1933 (F. E. Lutz and H. F. Schwarz). 

A nest of this bee was observed in 1933 on the Lutz Trail between 
divisions 2 and 3. It was located in a tree that grew out from the side 
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of a baak and that partly overhung a stream bed. The nest was several 
feet from the base of the treef placed midway between two converging 
buttresses. The entrance was a small trumpet, shaped a little like a 
morning-glory, with the mouth wider than the base; the circumference 
at the apical edge was approximately circular. The trumpet was very 
thin, almost paper-like or wafer-like and of a light brown color. On one 
side it was attached to the tree and hence it could not be removed in toto. 
Its partial removal took place on the afternoon of March 23. Upon 
revisiting the nest site the following morning at 9 o’clock, I was interested 
to note that the removed trumpet had been almost completely replaced 
by a new trumpet, of the same color and apparently of the same consist- 
ency, shaped, in so far as it had been completed, like the former trumpet 
and hke it attached on one side to the tree. 

Wheeler (1913, Psyche, XX, p. 6) noted a colony of this bee in Guate- 
mala. It, too, had chosen as its nest-site a tree growing on the bank of a 
stream. 

It is to be noted that the specimens collected on Barro Colorado 
tend to allign themselves with pectoralis proper. Other examples taken in 
Panama and the Canal Zone are assignable to pectoralis panamensis, 
which Cockerell described (1913, Psyche, XX, p. 112) from Las Sabanas, 
Panama. Of the latter there are specimens in the American Museum 
from the following localities: Ancon, Feb. 27, 1914 (T. Halhnan); 
Balboa, June 19, 1914, Aug. 25, 1914 (T. Hallinan); Las Sabanas, Nov. 
17, 1923 (F. E. Lutz); Chiva Chiva Trail, Nov. 18, 1923 (F. E. Lutz); 
Patilla Pt., Jan. 15, 1929 (C. H. Curran) ; Fort Davis, Feb. 9, 1929 (C. H. 
Curran); Corozal, Jan. 31, 1929 (C. H. Curran), Nov. 17,1930 (H. F. 
Schwarz); Pacora, March 19, 1933 (H. F. Schwarz). 

Cockerell (1928, Psyche, XXXV, p. 172) reported the race pana- 
mensis from Balboa, and Cheesman (1929, Trans. Ent. Soc. London, 
LXXVII, p. 149) reported it from Taboga Island. 

Trigona (Nannotrigona) testaceicomis Lepeletier 

MeliporiaiTrigona) testaceicomis Lhspblbtibr, 1836, Hist. nat. Insect., Hym4n., 
I, p. 429. 

Tng<mamellariiLs Smith, 1862, Trans. Ent. Soc. London, (3) I, p. 42 (Panama). 

Nannotrigona testaceicomis Cockbrbll, 1928, Psyche, XXV, p. 171 (Balboa, 
Canal Zone). ^ 

Nannotrigona testaceicomis Chbbsman, 1929, Trans. Ent. Soc. London, LXXVII, 
p. 150 (Taboga Island). 

Nannotrigona testaceicomis Ratt, 1933, ‘Jungle bees and wasps of Barro Colorado 
Island,^ pp. 16, 38 (Barro Colorado). 
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The Barro Colorado records of this bee in the collection before me 
are as follows: Nov. 12, 1923 (F. E. Lutz), Dec. 27, 1928, and Jan. 3, 
1929 (C. H. Curran), March 23-24, 1933 (JEL. F. Schwarz), March 23, 
1933 (E. I. Huntington). 

There are also specimens from Tabogilla Island, Feb. 18, 1912 (A. 
Busck); Taboga Island, Feb. 22, 1912 (A. Busck), and Nov. "23, 1923 
(F. E. Lutz) ; Trinidad River, June 2, 1912 (A. Busck) ; Farfan, Feb. 
28, 1915, a male, (T. Hallinan); Balboa, Nov. 7, 1923, “at a yellow 
morning glory’’ (F. E. Lutz); Las Sabanas, Nov. 17, 1923 (F. E. Lutz). 

Trigona impunctata subspecies isopterophila, new subspecies 

Worker. — ^Like the typical subspecies but with the maculations that characterize 
the latter subdued or absent. The transverse stripe that occurs in the typical sub- 
species just before the apex of the clypeus extinguished except for a surviving spot of 
yellow at its center; the narrow stripe along the inner orbit of the eye very dull. 
The thorax virtually immaculate: no stripes bordering the mesonotum laterally; at 
most a very dull red spot on the axillae and an abbreviated dull red line on the apical 
tip of the scutellum (even these faint vestiges of maculation sometimes absent). 

Ducke speaks of the mandibles of impunctata subspecies impunctata 
as tridentate and so they appear when partly concealed beneath the 
labrum, but, when fully exposed, they prove to be quadridentate. 

A colony of impunctata subspecies isopterophila was found by C. H. 
Curran in a deserted termite nest. Workers from this colony were col- 
lected by him Jan. 10, 1929. A specimen was also collected by F. E. 
Lutz, Dec. 3, 1930. 

Dr. Curran has kindly supplied the following note reporting his 
observations on the nest: 

The nest of this interesting Trigona was found in a deserted termite nest on a 
small palm tree having a circumference of about eighteen inches. The termite nest 
was small, about a foot high and approximately eight inches across, and located be- 
tween eight and nine feet from the ground. In the face of the nest, that is to say in the 
surface opposite the axis of the palm trunk, was the entrance to the Trigona nest, a 
small hole, large enough for the passage of only one insect at a time. 

On some occasions while the nest was under observation the bees were returning 
at the rate of approximately two a minute, but as a general rule only about half this 
number were observed. The peculiar attraction of the domicile was due to the habits 
of the bees, particularly the presence of a doo]>keeper, a habit I had not previously 
observed, although the phenomenon has not passed unnoticed by others. While there 
was no activity, the head of this guardian completely filled the entrance and as a result 
it was apparent only under close scrutiny and in good light, and it would easily have 
passed unnoticed had its presence not been known or attention attracted to it by the 
returning and departing bees. As a returning bee neared the nest, the head of the 
door-keeper would disappear and there was no loss of time in the entrance of the 
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worker. Rarely did the returning bee find it necessary to alight before the guardian^s 
head would disappear from the opening and, no sooner had the worker entered, than 
the entrance was once more blocked. Unfortunately, the nest was too high above the 
ground to determine whether the same bee acted as guard continuously, but the 
alacrity with which it performed its duties would seem to indicate that this was so 
for at least a considerable period. The nest was evidently a small one and only a 
few bees were captured. 

The type material of Trigona impunctata subspecies isopterophila 
is in the American Museum. 

Trigona near lineata Lepeletier 

Trigona near lineata Allbb, 1926, Ecology, VII, p. 450 (Barro Colorado). 

It is possible that this is the insect here designated Trigona impunc- 
iota subspecies isopterophila or, again, it might be what Cockerell 
(1917, Psyche, XXIV, pp. 126-127) described from the male as Trigona 
opoca^ the type locality of which is Tabemilla, Canal Zone. 

Trigona buyssoni Friese 

Trigonabuyssoni Friese, 1902, Zeitschrift ftir Hymenop. und Dipterologie,p. 383* 

Trigona tovmsendi Cockerell, 1911, Annals and Mag. Nat. Hist., (8) VIII, 

p. 286. 

Trigona townsendi Cockerell, 1920, Bulletin Amer. Mus. Nat. Hist., XLII, 
p. 465 (Alhajuela). 

Workers were collected by C. H. Curran on Dec. 29, 1928, and Jan. 
7, 1929. 

I have also seen specimens of buyssoni from Bugaba, Panama, 
collected by Champion. 

Trigona buyssoni and Trigona townsendi were both described from 
Peru. I have compared a specimen from Escuintla, Guatemala, identi- 
fied by Cockerell as townsendi with a type specimen of buyssoni from 
Vilcanota, Peru, and believe them to be the same insect. 

Wheeler (1913, Psyche, XX, p. 6) found a single specimen of this bee 
in a nest of Trigona frontalis and expressed the opinion that it is in all 
probability an inquiline. This seems doubtful in view of the fact that the 
structurally similar duckei and other closely related forms among the 
Trigona are known to construct a nest, although the cells are not ar- 
ranged in combs. Moreover, one of the specimens of buyssoni before me 
has pollen massed at the apex of its tibiae, an indication that the species 
leads an industrious life. 

A dose relative in Central America of Trigona buyssoni is Trigona 
schuUhessi. Of this species there is a series from Progreso, Chiriqui 
Province, Panama, collected on April 20, 1923, by F. M. Gaige. From 
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the same locality and collected likewise on April 20, 1933, by F. M. Gaige, 
are specimens of another close relative, Trigona atomaria Cockerell. 

Lestrimellita limao (Smith) 

Trigona LimMo Smith, 1863, Trans. Ent. Soc. London, (3) I, p. 506. 

Lestrimellita limao Rau, 1933, ‘Jungle bees and wasps of Barro Colorado Island,' 
pp. 32-34. 

Specimens were collected Feb. 18, 1929, by C. H. Curran, Nov. 15, 
1930, by E. I. Huntington and H. F. Schwarz, Feb. 27, 1933, by H. F. 
Schwarz. 

All of these specimens, the capture of which extended at intervals 
over a period of four years, were taken from the same nest. It would be 
hard to say for how long a time this nest was in existence before its 
presence became known. 


ADDENDUM 

Ceratina mexicana currani, new name for Ceratina mexicana zetekl 
In a recently issued paper on 'The solitary bees of Barro Colorado 
Island, Canal Zone' (1934, Amer. Mus. Novitates, No. 722) I named (p. 
10) a new variety (zeteki) of Ceratina mexicana. Through a strange co- 
incidence Professor T. D. A. Cockerell, wishing likewise to honor Mr* 
James Zetek, selected that name for yet another species of Ceratina, 
and his paper, published in the May, 1934, issue of the Entomologist, 
LXVII, p. 107, made its appearance about a week in advance of mine. 
Thus his Ceratina zeteki would seem clearly to have priority. Therefore, 
I designate the Ceratina from Barro Colorado Island Ceratina mexicana 
currani in honor of Dr. C. H. Curran, who collected the type specimen. 
I am indebted to Professor Cockerell for bringing this inadvertent dupli- 
cation ip my attention. 
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NEW AND LITTLE-KNOWN WESTERN BEES 
By T. D. a. Cockerell 

The species recorded below are of special interest for various reasons. 
It is astonishing to find a new Coelioxys of large size in the vidnity of 
Boulder. This and other species bred by Mr, Hicks show how it is 
possible to obtain in this way insects which are rarely found in general 
collecting. Either they are rare, or their habits are such that they do not 
easily fall into the net. 

The holotypes of all the new species are in The American Museum 
of Natural History. 


Andrena scotoptera, new species 

Female. — Length about 12 mm., anterior wing 10; black, with the tarsi more or 
less brownish; head very broad, orbits slightly diverging below; mandibles ordinary; 
malar space obsolete; process of labrum large, truncate, not at all emarginate; 
clypeus shining, but densely and conspicuously punctured, with a smooth median 
line; antennae rather long for a female, black, third joint almost as long as next two 
together; facial foveae broad, whitish, separated from eye by a shining band; hair 
of head and thorax long and abundant, fulvous, becoming rich ferruginous above, and 
long red hairs at each side of face; mesothoraxand scut^um very finely punctured, 
glistening but not polished ; area of metathorax without plicae, almost bidden by long 
hair; tegulae ferruginous; wings fuliginoxis, the apical margin not darker than the 
rest; stigma rather large, very dark reddish, hard to see in the dark wing; nervures 
light brown; basal nervure meeting nervulus; second cubital cell very large, quad- 
rate, receiving recurrent nervure slightly beyond middle; legs with yellowish hair, 
the scopa of hind tibia entirely pale, tuft on hind knees very light reddish brown, hair 
on inner side of hind basitarsi light reddish fulvous; spxirs pale reddish; abdomen 
above somewhat shining, but not polished, without bands, the depressions dullish, not 
shining; tergites extremely finely and closely punctured, the punctures just visible 
imder a hand lens; second tergite in middle depressed more than a third, but much less 
than a half; caudal tuft clear red; stemites with very long pale fulvous fringes. The 
dark wings are strongly reddened. 

Texas : Austin, March 24, 1933 (H. B. Parks, Jr.). Taken on willow. 
Received from Mr. H. B. Parks. Closely allied to A. perplem Smith, 
which has been recorded from Texas, under the name A. hdfragei 
Cresson. It is especially to be recognized by the fuliginous wings, those 
of A. perplexa being “subhyaline, their apical margins clouded,” or as 
Cresson states for A. helfragei, “yellowish-hyaline, apex rather broadly 
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fuscous, subviolaceous.’’ It also closely resembles A. commoda Smith, 
the A. corni Robertson, but the black antennae, bright red tegulae, 
somewhat narrower facial foveae, and less shining, not at all pniinose 
abdomen, are distinctive. 


Protandrena mexicanorum (Cockerell) 

Colorado: Crowley, Aug. 4, 1933 (Helen James). New to Colorado. 


Hznphoropsis birkmaimi Cockerell 

Mr. H. B. Parks has found this species near San Antonio, Texas, and 
sends the hitherto unknown male, which resembles the female but has 
the clypeus (except the usual black marks), a narrow stripe along lower 
edge of supraclypeal area, and lateral face marks, all very pale yellow. 
There are long black hairs at each side of face. The hair on the legs is 
black, a little pale at end of middle tibia. The pattern of the face 
marks is similar to that of E. floridana (Smith), but the clsrpeus is larger 
and longer. 

Mr. Parks gives the following account of the habits of the species: 

This is one of the earliest flying of this general group of bees. Its flight seems to be 
of the same occurrence as the blooming of Lupinus Buhcamosua Hooker, and AesculuB 
pavia Linnaeus. This period is about six weeks long and varies in the date of begin- 
ning from February 20 to March 15. I have never captured a specimen of this bee 
beyond the limits of the Carrizo sand deposit which crosses the southern boundary of 
Bexar County. The females collect pollen and nectar from both of the plants named. 
However, I have never captured a male on Aeaculus, I have captured males on 
Lupinus and on Hamosa nuttaUiana (DC) Rydberg. I suspect that more collecting 
would show that this species frequents all of the flowers blooming at that time which 
have long corolla tubes. The nests of this insect are tunnels driven into the walls of 
ravines generally in a place where the wall is protected by an overhanging tree. At the 
mouth of the tunnels a small tube is built which goes out about one-eighth of an inch 
and then turns downward some times at least one-half inch. Evidently these insects 
recognize their own nest from a distance, because when they come in or leave it is 
extremely hard to capture them. Those leaving can be captured by placing the net 
over the tunnels but holding the net the other way fails to catch any of the incoming 

It wfll be noted that the nest-building habits are like those of 
Anthophora. 
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Coeliozys hicksi, new species^ 

Female. — Length about 15 mm., anterior wing 11; entirely black, including 
mandibles, antennae, tegulae, and legs; eyes very dark green, with very short hair; 
mandibles tridentate; face with thin whitish hair, forming a very thin pruinose 
covering on clypeus, from the lower margin of which project orange hairs; long white 
hair laterad of each antenna; clypeus convex, dullish, very finely sculptured, the lower 
margin straight and simple; front dull; vertex with very large irregular punctures; 
mesothorax practically bare, except some pale hair in front, its surface shining but not 
polished, with very strong well-separated punctures; spines of axillae very short; 
scutellum with very coarse and dense punctures, the margin broadly rounded; sides 
of metathorax with abundant pale, slightly tawny hair; mesopleura coarsely punc- 
tured, the pimctures more or less in rows, and with pale hair; wings grayish hyaline, 
with a well-defined dusky outer margin; stigma and nervures black; basal nervure 
meeting nervulus; first recurrent nervure ending far from base of second cubital cell, 
the distance rather more than half of the length of intercubitus; spurs black; hind 
basi tarsi with pale reddish hair on inner side; abdomen shining, with sparse punctures; 
first tergite with a large triangular patch of dense white hair on each side; tergites 
2 to 4 with pure white hair-bands, broadened at sides, linear and almost evanescent in 
middle; tergites 2 and 3 with a broad oblique groove on either side of middle, not at 
all connected across the middle line; sixth tergite shining, with a fine keel running its 
whole length, at sides it is rather abruptly constricted, the apical portion obtuse and 
not turned up at end; apical stemite extending considerably beyond the tergite, nar- 
row (but not excessively so), neither notched nor fringed; fourth stemite with rather 
strong, distinctly separated punctures of about the same size; fifth stemite dullish, 
without evident punctures, the apex slightly bidentate. 

Colorado: Nederland, bred March 31 (in laboratory) from cells of 
Megachile sapellonis Cockerell (Chas. H. Hicks). Related somewhat to 
C. aU&rncda Say, to which it runs nearest in Crawford's table, but easily 
separated by the large size and the structure of the sixth sternite. 

The wood containing the Megachile nests was found at Nederland 
by Mr. W. 0. Mitchell. 


Coeliozys rudis, new species 

Female (type). — ^Length, 12 mm., or sometimes smaller; black, with the tegulae 
dark red, tibiae and tarsi bright chestnut-red, basal part of legs black, but femora with 
the apical half, more or less, red; eyes black, with very short hair; face densely 
covered with short white hair; clypeus densely and fin^y punctured, with a very 
dddcate median raised line, lower margin straight and simple; top of head with dense, 
very coarse punctures all over; mesothorax and scutellum extremely coarsely punc- 


^inoe this paper was written, Professor Brues has published an interesting discussion on size in 
insects (Psyche, March, 1934) . In the Palaearctic region there occur relatively gigantic fonm of Halietuaf 
which appear to have arisen by discontinuous vaxiafion (mutation). In North America tihere are 
certain large species of Megaehue (M. cochereUi, M. sapeUmw), which possess many distinctive char- 
acters other than size. Are we to suppose that Coelioxya has or had a tendency to produce large forms, 
which under ordinary circumstances would not survive, but that the ezistenoe of the larM M. wpellonis 
made possible the establishm^t of a large type of Coeltoxyaf A detailed consideration oi the size factor 
among bees would certainly jsive interesting results, but it would doubtless be found that various 
influences were involved, no simple or single explanation being sufficient. 
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tured; asdllar spines long; anterior margin of mesothorax with white hair, failing in 
middle; a tuft of pure white hair in front of base of each axilla, and two transverse 
spots of white hair between mesothorax and scutellum; sides of thorax posteriorly 
with much white hair ; wings hyaline, with the apical margin broadly clouded ; second 
cubital cell receiving first recurrent nervure about twice as far from base as second from 
apex; front femora with a rather short, even fringe of white hair behind; abdomen 
shining, the pimctures distinct but not dense; first tergite with a shining impunctate 
band subapically; second tergite with a complete deep transverse channel; margins of 
tergites 1 to 5 with even, pure white hair-bands; sixth tergite swollen basally but 
evenly rounded, finely punctured, with an obscure median raised line, the apicel part 
narrowed, not upturned at tip; sixth stemite extending far beyond sixth tergite, long 
and narrow, not notched at sides, and not fringed. 

Male. — ^Length about 10 mm.: face and front densely covered with long, pure 
white hair; eyes blaok; second cubital cell receiving recurrent nervures equally 
distant from base and apex; front coxae with strong spines; tergites with white hair- 
bands, on fourth and filth weak or failing in middle, but filth and sixth with broad 
basal Ijands, narrowly interrupted in middle; fifth with a strong spine at each side; 
sixth with strong sharp lateral spines, and four apical ones, the upper pair rather 
short, and divergent; sixth segment short; the second tergite has a pair of linear 
transverse foveae, the surface behind and mesad of each fovea brilliantly polished; 
third stemite pale reddish at extreme base. 

Colorado: vicinity of Boulder, reared by Mr. Chas. Hicks, from 
nests of Megachile montivaga Cresson. The exact localities are Owen's 
Lake, near Marshall and near Lake View. 

Through some confusion that I cannot now explain, this was referred 
to C. coloradensis Cresson, which was based on a male with polished black 
tegulae, black legs with red tarsi, and differently ornamented abdomen. 
In Crawford's table the female goes exactly to C. sculptifrons Crawford, 
but is distinguished by the long axillar spines, conspicuous pubescence 
covering clypeus, and other characters. It is less robust than C. de^ 
planata Cresson, and has the end of the female abdomen very much 
narrower. The hair on the eyes is much shorter than in C. rufitarm 
Smith. 


Ashmeadiella coloradexusis, new species 
Male. — Length about 5 mm.; black, including mandibles, antennae (flagellxim 
very faintly reddish beneath), eyes, tegulae, and apical teeth of abdomen; first 
tergite clear red, blackened at extreme base, and with a black stain at apical middle, 
second tergite broadly red at sides, third with a little red laterally; hind femora 
red, black at apex-above; hind tibiae red, with the hind margin and apex black, 
the margin with dense white hair; face and front entirely covered with long pure 
white hair; thorax with white hair, on mesopleura densely covering the surface; 
abdomen with conspicuous white hair-bands, on bases and apices of tergites; venter 
with broad bands of white hair; vertex dullish, very densely punctured; mesothorax 
finely and closely punctured, moderately shining on disc; scutellum shining; scutellar 
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region with long hair; extreme base of metathorax dull, but this is followed by a 
brilliantly shining band; hair on inner side of hind basitarsi pale orange; abdomen 
shining, with the usual four apical teeth, the middle pair short and broad, obtusely 
pyramidal in outline; stipites reddish, stout, strongly curved, covered with fine short 
pubescence. The maxillary palpi are very short. The wings are perfectly hyaline, 
and iridescent, the nervures very delicate, except that the intercubiti are stout. The 
second recurrent nervure reaches second cubital cell at a distance from base equal to a 
little over half of the length of first intercubitus. 

From the same lot of nests, Mr. Hicks bred several specimens which 
had the tegument of legs and abdomen entirely black. It does not appear 
possible that these represent another species. 

The species is nearest to A, prosopidis Cockerell, which is black, and 
distinctly smaller, with very slender abdominal bands. It may be only 
racially distinct, but I have no topotypical males of A. prosopidisto dissect. 

From A, wisUzeni Cockerell (male), A. color adensis chffers by being 
smaller, with the middle teeth of apex of abdomen obtusely pyramidal, 
instead of being like the end of a finger. A more easily noticed character 
for separation is the dense covering of white hair on mesopleura. 

Colorado; Owen’s Lake, near Boulder, bred in some numbers by 
Mr. Charles Hicks. He will later publish his observations. 

Osxnia mertensiae Cockerell 

This was described (1907) from the male, taken at Florissant, 
Colorado. The female is olive green, with black ventral scopa; head 
large, with broad rounded cheeks; mandibles broad, with three teeth, 
the two outer sharp, the third broad and strongly emarginate, so that it 
may be regarded as two teeth; clypeus normal, dull and granular, the 
pubescence abundant, appearing white in lateral view, but gray and 
inconspicuous from the front; below the margin of the clypeus are two 
large tufts of orange hair; sides of face and supraclypeal area glistening; 
antennae black, the flagellum obscurely reddish beneath (not conspicu- 
ously red as in the male) ; vertex and middle of front with conspicuous 
long black hair, occiput with white hair; thorax with long silky white 
hairs, but mixed with long black hairs on disc (in the male these black 
hairs are wholly absent) ; base of metathorax glistening but not polished, 
golden green, contrasting with the blue-green of the parts immediately 
below; legs black; spurs black; hair on inner side of hind basitarsi 
chocolate color; abdomen shining, hind margins of tergites more golden 
green than the rest; first tergite with long silky white hair, but the apical 
middle tergites with very scanty black hair; sixth with some pale 
pubescence. 
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In my table in University of Colorado Studies, XVI (1928), the 
female runs to the vicinity of 0. olivacea Cockerell, but it is considerably 
smaller, with more shining abdomen. On account of the smaller size, 
it can be run to 0. albolateralis Cockerell, which lacks the large orange tufts 
below the clypeal margin, has conspicuous black hair at sides of clypeus, 
and is differently colored. In the Sandhouse key to Pacific coast species 
(1924, Proc. Calif. Acad. Sci., XIII) it runs out next to the blue-green 0. 
sedula Sandhouse. In the Sandhouse key to Canadian species (1925, 
Canad. Entom., LVII), it runs nearest to 0. phaceliae Cockerell, which is 
blue, with a much narrower abdomen. 

0. mertmsiae is widely distributed, and I expected to find that the 
female had been described under another name, but this is not the case. 
Both sexes were bred from the nest by Mr. Charles H. Hicks, April 18, 
1934. The nests were found at Nederland, Colorado (alt. 8260 ft.), by 
the little son of Mr. W. O. Mitchell, who gave them to Mrs. Helen 
James. 


Alcidamea helenae, new species 

Male, — ^Length about 7 mm,; rambles A. mucronata Ckll. in the fulvous 
hair of head and thorax above, but easily distinguished by the smaller size, the whiter 
hair of face (though it is not pure white, like that on lower part of mesopleura), the 
basal nervure falling a little short of intercubitus, the shorter apical spine of abdomen, 
and especially the produced and acute ventral spine. Structurally it is more like A. 
produda Cresson, but it is larger, withdiffarently colored pubescence. The marginal 
cell is considerably longer and more slend^ than in a drawing of the wing of the type 
of A. producta, kindly made for me by Mr. E. T. Cresson, Jr. 

Colorado: Gregory Canyon, Boulder, bred from a twig. May 6> 
1934 (Helen James). From the same twig was bred a female parasite? 
Stelis sexmaculaia Ashmead. 
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LIST OF CHINESE TURTLES, CROCODILIANS, AND SNAKES, 

WITH KEYSi 

By Clifford H. Pope 

The contents of this paper have been taken from the completed 
manuscript of a work by me on the reptiles of China, which is to appear 
soon as volume X of 'The Natural History of Central Asia/ a series of 
twelve volumes now in course of preparation and publication by the 
American Museum. The vast material collected in China and Mongolia 
by members of the Central Asiatic Expeditions, under the leadership of 
Roy Chapman Andrews, forms the basis of these volumes. 

The object of this paper is to present a list, together with means of 
identification, of all the valid forms of turtles, crocodilians, and snakes 
known with certainty to inhabit China northward to a line connecting 
the head of the Liaotung Gulf with the northernmost point of Kansu, 
and westward as far as the western boundaries of Chinghai and HsL 
kang. Keys for identification of all listed forms are included. Many of 
these keys, especially the longer ones, are entirely new. 

The numerous differences between the present list and the one pub- 
lished by Mell in 1931 (Lingnan Sci. Jour., VIII, pp. 199-219) are due 
largely to my more conservative attitude in regard to the recognition 
of subspecies. Also, I hold that a subspecies is a form that has been 
shown to intergrade with another form. 

The following points, arranged in three groups for convenience of 
reference, must be remembered in using the list and keys. 

1. — Only the Chinese distribution of each form is given. Those forms kaown 
to occur only within the limits of China as outlined above are marked with an 
asterisk. Although listed occasionally, Hongkong is not considered a part of China. 

2. — A rather wide distribution within a province is indicated when no specific 
localities are given. If no specific record exists for a province, the name of the 
province is followed by the abbreviated phrase “no loc.” in parentheses. Due to its 
peculiar shape, sections of Szechwan are not easily designated by the use of the points 
of the compass; therefore, in some cases, the mention of Szechwan alone does not 
imply a distribution over the entire province. 

3. — Only well-authenticated locality records are included. 

iPublications of the Asiatic Expeditions of The American Museum of Natural History. Contribu- 
tion No. 127. 
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4. — ^Tlie keys are specifically constnicted for the identification of material from 
China as already delimited and should not be fully depended upon for specimens 
from adjacent regions. 

5. — All available literature published previous to January 1, 1934, has been 
included as well as a few papers dated 1934. 

TURTLES (key p. 14) 

Debmochelidae 
Debmochelts Blainville 
Dermochelys coriacea (Linnaeus). 

Amoy. 

Chelonudab (key p. 15) 

Ebetmochelys Fitzinger 
Eretmochelys imbricata (Linnaeus). 

Hainan region. 

Chelokia Latreille 
Chelonia znydas (Linnaeus). 

Islands near Hongkong. 

Cabetta Rafinesque 
Caretta caretta olivacea (Eschscholtz). 

Hwangpu; between Four Sisters and Two Brothers Islands, east 
of Chusan. 

Flatystebnidae 
Flatybtebnob Gray 
Platystemon megacepbalum Gray. 

Kwangtung and Kwangsi; north, along coast to region of Foochow. 

Testudinidab (key p. 15) 

Ctclbmys Bell (key p. 15) 

‘^Cyclemys flavomargmata sinensis Hsti. 

Chunshan in Tungting Lake. 

Oyclemys motiliotii Gray. 

Namfong on Hainan. 

^Oyclemys trifasciata (Bell). 

Southern Kwangtung; Shihwantashan in southwestern Kwangsi. 
*Cyclexnys yunnanensis Boulenger. 

Yunnanfu and Tungchwan in Yunnan. 

Geoessyda Gray 

Geoemyda spengleri spengleri (Gmelin). 

Kwangtung (no loc.) ; Kwangsi. 
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Clbmmys Ritgen (key p. 16) 

♦Clemmys bealei (Gray). 

Futsing Hsien and region of Foochow in Fukien. 

ClexxuDys mutica (Cantor). 

Kunshan in Kiangsu; Ningpo and Chusan in Chekiang; Ningkwo 
in Anhwei; Hainan. 

*Glezumys ziigricans (Gray). 

Southern China, probably Kwangtung. 

Olemmys quadriocellata Siebenrock. 

Lofaoshan, Hsiaokeng and Hainan in Kwangtung; Lohsiang and 
Shihwantashan in Kwangsi. 

aKoci.KM:Ys Gray (key p. 16) 

*Geoclemys kwangtungensis Pope. 

Hsiaokeng, Lofaoshan and Tinghushan in Kwangtung. 

Geocleznys reevesii (Gray). 

Widely distributed in China where it is frequently transported by 
human agencies. 

OcADiA Gray 

Ocadia sinensis (Gray). 

Hainan and mountains east of Shiuchow in Kwangtung; other 
somewhat uncertain records for more northern localities. 

PsEUDOGADXA Lindholm 
*Pseudocadia anyangensis (Ping). 

Ancient ruins of Anyang Hsien in Honan; apparently extinct. 

TESTxmo Linnaeus 

Testudo elongata Blyth. 

Living specimen purchased from a village near Nanning in Kwangsi. 
Tbionychidab (key p. 16) 
pjBLocBZLYs Gray 

Pelocbielys bibroni (Owen). 

Region of Nodoa on Hainan; Foochow; repeatedly observed for 
sale in Canton market. 

Amyda Oken (key p. 16) 

Amyda sinensis (Wiegmann). 

Widely distributed in China. 

Amyda steindachneri (Siebenrock). 

Kwangtung (no loc.) ; Kwangsi; probably Kweichow. 
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CROCODILIaNS 

Alligatobidas 
Alligator Cuvier 

♦Alligator sinensis Fauvel. 

Lower Yangtze Valley, chiefly in the region of Wuhu and Taihu. 

SNAKES (key p. 16) 

Typhlopidae 
Ttphlops Oppel 
Typhlops braminus (Daudin). 

Kwangtung; northward from Kwangtung to Changning and Nanan, 
in southern Kiangsi, and Foochow and Yenping in Fukien. 

Boidae (key p. 17) 

Python Daudin 

Python molurus bivittatus Schlegel. 

Yuankiang in southern Yunnan; Kwangtung; Yenping in Fukien. 
Ebyz Daudin 

Eryx miliaris roborowskii Bedriaga. 

Sachow in Kansu; Edsin gol and fifty-five miles northwest of 
Ningsia in Ningsia. 

Xenopeltidae 
Xenopeltis Reinwardt 
Xenopeltis unicolor Reinwardt. 

Wuyung in Kwangtung. 

Golubbidae (key p. 17) 

Colubrina6(key p. 18) 

SiBYNOPHis Fitzinger (key p. 20) 

Sibynophis chinensis (Guenther). 

Widely distributed in southern and central China; no record for 
Yunnan. 

Sibynophis collaris (Gray). 

Husa Valley in extreme western Yunnan. 

^Sibynophis grahami (Boulenger). 

Yunnanfu, between Yunnanfu and Kutsing, and Wutingchow in 
Yunnan. 
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Nateix Lanrenti (key p. 20) 

*Natrix aequifasciata Barbour. 

Lohsiang in eastern Kwangsi; Kwangtung; Futsing Hsien, Foo- 
chow and Yenping in Fukien. 

Natrix annularis (Hallowell). 

Northern Fukien; northern and eastern Kiangsi; southern Anhwei; 
southern Kiangsu; Chekiang. 

Natrix bitaeniata Wall. 

Extreme western Yunnan. 

Natxix chrysarga (Schlegel). 

Hainan. 

♦Natxix craspedogaster (Boulenger). 

Eastern central China south of the Yangtze River; from Yachow 
southeastward to the Yunnan border south of Siichow in Szechwan. 
♦Natrix johannis (Boulenger). 

Wutingchow region and Yunnanfu in Yunnan; Luningying (28° 
27' X 101° 43') and Omei Hsien in Szechwan. 

Natrix nuchalis (Boulenger). 

Northern Yunnan; Chiulung Hsien in Hsikang; Muping region, 
Washan region, Mt. Omei and Stichow in Szechwan; Ichang in Hupeh. 
*Natrix octolineata (Boulenger). 

Central and northern Yunnan; southern Szechwan. 

*Natrix ornaticeps (Werner). 

Hainan; Lohsiang in eastern Kwangsi. 

Natrix percarinata (Boulenger). 

Southern and central China, south of the Yangtze in the east; 
Szechwan. 

Natxix piscator (Schneider). 

Widely distributed in extreme southern China, extending its range 
northward in the east to Wenchow in Chekiang and Hokow in north- 
eastern Kiangsi. 

♦Natrix popei Schmidt, 

Lohsiang in eastern Kwangsi; Linping and Hainan in Kwangtung. 
Natrix sauteri (Boulenger). 

Lohsiang in eastern Kwangsi; Linping in northern Kwangtung; 
southern Fukien; Chouchiakou (southeast of Suchow) in Szechwan. 
Natrix stolata (Linnaeus). 

Widely distributed in extreme southern China, extending its range 
northward in the east to Tunglu and the Chusan Islands in Chekiang and 
Hokow in northeastern Kiangsi; extreme western Yunnan. 
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Natriz subinmiata subxn^ (Schlegel) (see key p. 22). 

Hainan. 

Natriz submiziiata helleri Schmidt. 

Yenping in Fukien; Kwangtung; Lohsiang in Kwangsi; Hwang- 
tsaopa in southwestern Kweichow; northern and extreme western 
Yuiman. 

Natriz tigrina lateralis (Berthold). 

Widely distributed in central and northern China. 

PsETTDOXEiroDON Boulcnger (key p. 22) 

*Pseudozeiiodon bambusicola Vogt. 

Hainan and northern Kwangtung; Lohsiang in eastern Kwangsi; 
Futsing Hsien and Yenping in Fukien. 

*Pseudozenodon dorsalis (Guenther). 

Chekiang (no loc.). 

*PseudozenodoiL fukienezxsis Pope. 

Chungan Hsien in northwestern Fukien. 

*Pseudozenodon karlscbmidti karlsclimidti Pope (see key p. 23) 

Chungan Hsien and Yenping in Fukien. 

’’^seudozenodon karlscbmidti sinii Fan. 

Yaoshan in eastern Kwangsi; Kwangtung. 

Pseudozenodon macrops znacrops (Blyth) (see key p. 23). 

Eastern Hsikang; western and probably southern Yunnan. 
*Psexidoxeziodoii znacrops siziezisis Boulenger. 

Southwestern Szechwan; Yunnan plateau. 

*Ps6Udoz6Zxodon striaticaudatus Pope. 

Chungan Hsien in northwestern Fukien. 

Helicops Wagler 

*Helicops ytizmaziezisis (Anderson). 

Extreme western Yunnan. 

Haobopisthodon Boulenger 
Macropistbodozi rudis Boulenger. 

Foochow and Chungan Hsien in northern Fukien; northern Yuiman; 
ascent from Yenyuan to Santashan in southwestern Szechwan. 

Opisthotbopis Guenther (key p. 23) 

Opisthotropis azzdersozni (Boulenger). 

Hongkong. 

Opisthotropis balteata (Cope). 
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Hainan and Wynng (east of Canton) in Kwangtung; Lohsiang in 
eastern Kwangsi. 

*Opisthotropis kuatunensis Pope. 

Chungan Hsien in northwestern Fukien. 

Opisthotropis lateralis Boulenger. 

Yaoshan in eastern Kwangsi. 

^Opisthotropis latouchii (Boulenger). 

Extreme northern Kwangtung; from Futsing Hsien to Chungan 
Hsien in Fukien; Pingsiang in Kiangsi. 

^Opisthotropis xnaxwelli Boulenger. 

Southern Fukien. 

Rhabdops Boulenger 
Bhabdops bicolor (Blyth). 

Chanta Valley in extreme western Yunnan. 

T&ntBiNOPHOLis Boulenger 
^Trirhinopholis styani Boulenger. 

Chungan Hsien in Fukien; Mokanshan in northern Chekiang; 
Wangwanshan in southeastern Anhwei; Kuling in northern Kiangsi; 
Mt. Omei in Szechwan. 

Aohaunus Peters (key p. 23) 

Achalinus nifescens Boulenger. 

Namkao (Hainan ) and between Linping and Chungsun in Kwang- 
tung; Lohsiang in eastern Kwangsi; Fukien (no loc.). 

Achalinus spinalis Peters. 

Eastern Chekiang; Chungan Hsien in Fukien; northern and east- 
ern Kiangsi; Nanking in Kiangsu; Ichang in Hupeh; Chouchiakou, 
Siichow, Mt. Omei and Washan in Szechwan. 

Lycodon Boie (key p. 24) 

Lycodon aulicus aulicus (Linnaeus). 

Amoy; Pangsi in extreme western Yunnan. 

Lycodon fasciatus (Anderson). 

Northern and extreme western Yunnan; Ningyuan in southwestern 
Szechwan. 

Lycodon ruhstrati (Fischer). 

Huangchiakou (southeast of Siichow) and Mt. Omei in Szechwan; 
the Lushan in Kiangsi; Chungan Hsien and Futsing Hsien in Fukien; 
Lungtou in northern Kwangtung. 

Lycodon subcinctus Boie. 

Hainan and Foochow. 
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DmoDON Dum6ril (key p. 24). 

’^Dinodon flavozonatmn Pope. 

Chungan Hsien in Fukien; between Linping and Chunghsin in 
northern Kwangtung. 

DinodozL nif ozonatum (Cantor). 

Widely distributed in northern and central China. 

Zaooys Cope (key p. 24) 

♦Zaocys dhunmades dliunmades (Cantor) (see key p. 24). 

Plains and lower mountains of central China. 

Zaocys dhuxnnades montanus Pope. 

Higher mountains of central and southern China. 

Zaocys nigromarginatus (Blyth). 

Ningynan and Lushuiho in southwestern Szechwan; Tengyueh, 
twenty miles north of Yunnanfu and Yunnanfu in Yunnan. 

Ptyas Fitzinger (key p. 24) 

Ptyas korroa (Schlegel). 

Tunglu and Taichow in Chekiang; Hokow and Kiukiang in 
Kiangsi; Fukien; Kwangtung; Yaoshan in Kwangsi; Hsikw’^angshan 
in Hunan; Yuankiang and Chanta and Husa Valleys in Yunnan. 

Ptyas mucosus (Linnaeus), 

Taichow and Wenchow in Chekiang; Ichang in Hupeh; Hokow in 
Kiangsi; Fukien; Kwangtung; Yaoshan in Kwangsi; Tengyueh in 
Yunnan; Batang in Hsikang. 

Coluber Linnaeus 

Coluber spinalis (Peters). 

Widely distributed in northern China. 

Elaphe Fitzinger (key p. 24) 

*£lapli6 bimaculata Schmidt. 

From Hankow eastward to Hangchow and Chinkiang. 

Elaphe carinata (Guenther). 

Widely distributed in central China. 

Elaphe davidi (Sauvage). 

Chihfeng in Jehol; the Tungling near Moukden. 

Elaphe dione (Pallas). 

Widely distributed over northern China; Shanghai. 
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Elaphe frenata (Gray). 

Chungan Hsien and Yenping in Fukien; Chayuanshan and Lung- 
tou in northern Kwangtung. 

Elaphe mandarinus (Cantor). 

Chekiang; Chungan Hsien in Fukien; Wanszushan in northern 
Kwangtung; Kweichow (no loc.) ; Szechwan. 

Elaphe moellendorffi (Boettger). 

Nanning in Kwangsi; Canton, Wuyung and Namkong (east of 
Canton) in Kwangtung. 

*Elaphe perlacea Stejneger. 

Yachow Prefecture in Szechwan. 

Elaphe porphyracea porphyracea (Cantor) (see key p. 26). 

Opien Hsien in Szechwan; north central and extreme western 
Yunnan. 

Elaphe porphyracea nigrofasciata (Cantor). 

Hainan, Lofaoshan and Lxmgtou in Kwangtung; Lohsiang in 
eastern Kwangsi; Fukien; Ningpo region in Chekiang. 

Elaphe praslna (Blyth). 

Pupiao, Imen Hsien and Wutingchow in Yunnan. 

Elaphe radiata (Schlegel). 

* Southern Fukien; regions east and west of Canton in Kwangtung; 
Lohsiang in eastern Kwangsi; Yuankiang in southern Yunnan. 

Elpahe nif odorsata (Cantor). 

Central China east of Hankow and north of northern Fukien; 
northeastern China. 

Elaphe schrenckii anoxnala (Boulenger). 

Chihfeng in Jehol; Hsinglungshan, Peiping and the Western Hills 
in Hopei; Hululi (sixty-five miles southwest of Taiyuan) in Shansi; 
Tsingtao in Shantung, 

Elaphe taeniurus Cope. 

Widely distributed through southern, central and northeastern 
China. 

Bhykchophis Mocquard 
Rhynchophis boulengeri Mocquard. 

Yaoshan in eastern Kwangsi, 

Dend&opbis Fitzinger 
Dendrophis boiga boiga (Lac4p^de). 

Hainan; Lungling in western Yuiman. 
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Eubtpholis Hallowell (key p. 26) 

Eurypholis doriae (Boulenger). 

Hokow in southeastern Yunnan. 

Eurypholis major (Guenther). 

Central and southeastern China, south of the Yangtze River in the 

east. 

Eurypholis multicinctus (Roux). 

Lohsiang in eastern Kwangsi. 

CoBONEiXA Laurenti 

*Coronella bella Stanley. 

Kuatun in northwestern Fukien. 

Holabchus Cope (key p. 26) 

Holarchus chinensis (Guenther). 

From Lohsiang in Kwangsi northeastward to Nanking and Kiangyin 
in Kiangsu; Yunnanfu. 

Holarchus formosanus (Guenther). 

Wenchow in Chekiang; Hokow and Nanchang in Kiangsi; Fukien; 
Kwangtung; Yaoshan in eastern Kwangsi. 

Holarchus violaceus (Cantor). 

Southeastern coastal region as far north as Spider Island, Foochow 
and Yenping in Fukien. 

Olzgodon Boie (key p. 26) 

Oligodon eberhardti PeUegrin. 

Lohsiang in eastern Kwangsi. 

*01igodon oruatus musyi (Roux). 

Chungan Hsien in northwestern Fukien. 

Calamabia Boie (key p. 26) 

Calamaria pavimentata pavimeutata Dum^ril and Bibron. 

Lungan and Muping in Szechwan; Lohsiang in eastern Kwangsi; 
Canton region. 

Calamaria septentrionalis Boulenger. 

Southeastern China north to the Yangtze. 

Homalopsinae 

Enbydbis LatreiUe (key p. 26) 

Enhydris bennettii (Gray). 

Hainan. 

Eohydris chinensis (Gray). 
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Ichang in Hupeh; Nanking in Kiangsu; Wenchow in Chekiang; 
Hokow and Changning in Kiangsi; Fukien; Kwangtung. 

Eiihydris exiliydris (Schneider). 

No definite Chinese locality known; Hongkong. 

Ehhydris plumbea (Boie). 

Wenchow in Chekiang; Fukien; Kwangtung. 

Boigiuae (key p. 27) 

Chrtsopjslea Boie 

Chrysopelea omata (Shaw). 

Fukien (no loc.). 

Taphbometopon Brandt 
Taphrometopon lineolatum (Brandt). 

Sachow in Kansu; Ningsia region and Alashan in Ningsia. 

Ahastuixa Link 

Aliaetulla prasina (Boie). 

Hokow in southeastern Yunnan; Yaoshan in eastern Kwangsi; 
Lofaoshan in Kwangtung. 

PSAMMODTKASTES Gucnther 
Psammodynastes pulverulentus (Boie). 

Fukien; Kwangtung; Yaoshan in eastern Kwangsi; Wutingchow 
in Yunnan. 

Boiga Fitzinger (key p. 27) 

Boiga kraepelini Stejneger. 

Yaoshan in eastern Kwangsi; Yuanshan in northeastern Kiangsi; 
Chungan Hsien and Futsing Hsien in Fukien; Sixchow in Szechwan. 
Boiga multomaculata (Boie). 

Lohsiang in eastern Kwangsi; Kwangtung; Changning in southern 
Kiangsi; Futsing Hsien in Fukien. 

Elapidae (key p. 27) 

Bxtngabtts Daudin (key p. 27) 

Bungarus fasciatus (Schneider). 

Fukien (no loc.); Kwangtung; Lohsiang in eastern Kwangsi; 
Kutung and Hokow (28® 15' X 117° 41') in Yunnan. 

Bungarus znulticinctus multicinctus Blyth (see key p. 27). 

Southeastern China; eastern central China north to the Yangtze 
River. 
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Bungarus multicinctus wangrhaotingi Pope. 

Yuankiang in southern Yunnan. 

Caluophis Gray 

Galliophis macclellandi (Reinhardt). 

Lushan and Pingsiang in Kiangsi; Chungan Hsien in northwestern 
Fukien; Kwangtung; Lohsiang in eastern Kwangsi. 

Hemxbttngabus Peters 
*Heniibungarus kelloggi Pope. 

Chungan Hsien, Yenping, and Futsing Hsien in Fukien; Lohsiang 
in Kwangsi. 

Naja Laurenti (key p. 27) 

Naja hannah (Cantor). 

Foochow region; Kwangtung; Lohsiang in eastern Kwangsi. 

Naja naja atra Cantor. 

Chekiang; Kiukiang, and Hokow in northern Kiangsi; Fukien; 
southwestern Hunan; Lohsiang in eastern Kwangsi; Kwangtung. 

Hydbophiidae (key p. 28) 

Thalassophina Smith 
Thalassophina Tiperina (Schmidt). 

Hainan and Swatow in Kwangtung. 

Hydbophis Latreille (key p. 28) 

Hydrophis caenilescens (Shaw). 

Tsingtao in Shantung; Swatow in Kwangtung. 

Hydrophis cyanocinctus Daudin. 

Hoihow and Hainan Strait; Foochow; Yenting in Chekiang; 
Shanghai. 

Hydrophis melanocephalus Gray. 

Wenchow in Chekiang. 

Hydrophis omatus omatus (Gray). 

Tsingtao in Shantung. 

Lapemis Gray 

Lapemis hardwiddi Gray. 

Tsingtao in Shantxmg. 

FELA3AYDBU8 Stejneger 
Pelamydrus platurus (Linnaeus). 

Hoihow and Swatow in Kwangtung. 
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Microcephalophis Lesson 
Microcephalophis gracilis gracilis (Shaw). 

Hainan region. 

AMBIiTGSPHAUDAE 
Ambltcephalxts Kuhl (key p. 28) 

^Amblycephalus boulengeri Angel. 

Kweichow (no loc.) ; Wanhsien region in eastern Szechwan. 
^Amblycephalus chinensis Barbour. 

Szechwan. 

*Axnblycephalus kuangtungensis Vogt. 

Chungan Hsien in northwestern Fukien; Lofaoshan and Lungtou in 
Kwangtung; Lohsiang in eastern Kwangsi. 

Amblycephalus moellendorfiOl (Boettger). 

Hainan and Lofaoshan in Kwangtung; Lohsiang in eastern Kwangsi. 
*Amblycepbalus niger Pope. 

Yunnanfu. 

^Amblycephalus Stanley! Boulenger. 

Chungan Hsien in northwestern Fukien. 

Amblycephalus tohkinensis Angel. 

Hainan. 

^Amblycephalus yunnanensis Vogt. 

Tali region in Yunnan. 

VlPEBiDAE (key p. 29) 

Azemxops Boulenger 

Azemiops feae Boulenger. 

Yenchinghsi (Opien Hsien) and Chouchiakou (southeast of Suchow) 
in Szechwan; Pingsiang in Kiangsi. 

VlPERA Laurenti 
Viper! russelii siamensis Smith. 

Wuyung and Namkong (both east of Canton) in Kwangtung. 

Cbotalidae (key p. 29) 

Aukietbodon Beauvois (key p. 29) 

Agkistrodon acutus (Guenther). 

Ichang and Wusiieh in Hupeh; Shenchow in Hunan; Mokanshan 
in Chekiang; Chungan Hsien in Fukien; northern Kwangtung. 
Agkistrodon halys (Pallas). 

Widely distributed in northern and central China. 
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*Agkistrodon monticola Wemer. 

Mountains just north and slightly west of Likiang in Yunnan. 
*Ag]dsta:odon strauchi (Bedriaga). 

Hsikang; Sungpan in northwestern Szechwan. 

Teimerbstjeus Lac6p^de (key p. 29) 

Trimeresurus albolabris Gray. 

Fukien; Kwangtung; Yaoshan in eastern Kwangsi. 

Trimeresurus jerdonii Guenther. 

Northern Yunnan; Szechwan; Ichang in Hupeh. 

Trimeresurus monticola Guenther. 

Tali region and Husa in Yunnan; Szechwan; Chekiang (no loc.); 
Chungan Hsien and Shaowu in northwestern Fukien. 

Trimeresurus mucrosquamatus (Cantor). 

Fukien; northern Kwangtung; Yaoshan in eastern Kwangsi; 
Szechwan. 

Trimeresurus stejnegeri stejnegeri Schmidt (see key p. 29). 

Yaoshan in eastern Kwangsi; Hainan and northern Kwangtung; 
Fukien; Tunglu, Mokanshan and the Ningpo region in Chekiang; 
Taolin (near Changsha) in Hunan. 

Trimeresurus stejnegeri yunnanensis Schmidt. 

Yunnanfu, Luchuan, Tali, and Tengyueh in Yunnan. 

KEYS FOR IDENTIFICATION 

TESTUDINATA 

I, — ^Limbs clawless; carapace with seven prominent, longitudinal 

ridges; size gigantic; marine Dermochelidae. 

II. — Limbs with one or more claws ; carapace without seven longitudinal 
ridges. 

A. — Shell covered with horny shields. 

1. — Digits not distinct; hmbs paddle-shaped with one or 

two claws; size large; marine Cheloniidae. 

2. — Limbs not paddle-shaped; digits distinct; four or five 

claws present; not marine. 

a. — Plastral shields separated from marginals by infra- 

marginals Platysternidae. 

b. — ^Inframaj^nals lacking, plastral shields in contact 

with marginals Testudinidae. 

B. — Shell covered with soft skin Triontchidae. 
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CHEIiONIIDAE 

I. — Four pairs of costal shields, the first separated from nuchal by the anterior 

vertebral. 

A. — ^Two pairs of prefrontals; dorsal shields strongly imbricate in early life, 

becoming juxtaposed with age Eretmochelts. 

B. — A single pair of prefrontals; dorsal shields juxtaposed Chblonia. 

II. — Five or more pairs of costal shields, the first in contact with nuchal; two pairs of 

prefrontals; dorsal shields juxtaposed Caretta. 

Testudinidae 

L — ^limbs more or less flattened; digits webbed; top of head covered anteriorly with 
undivided skin; costal plates not wedgenahaped with alternating broad and 
narrow ends. 

A. — Hexagonal neural plates short-sided behind. 

1. — Plastron hinged; plastron connected with carapace by a ligament. 

Cyclemys. 

2. — Plastron not hinged; plastron directly united with carapace. 

Geoemyda. 

B. — Hexagonal neural plates short-sided in front; plastron not hinged; 

plastron directly united with carapace. 

1. — Entoplastron intersected by gularohumeral suture. 

a. — Alveolar surface of upper jaw without a longitudinal, median 

ridge. 

(1) — Top of head covered posteriorly with smooth, un- 

divided skin; alveolar surfaces of jaws narrow. 

Clemmys, 

(2) — Top of head covered posteriorly with small shields 

or granular skin; alveolar surfaces of jaws broad. 

Geoclemys. 

b. — Alveolar surface of upper jaw with a longitudinal, median 

ridge; top of head covered posteriorly with undivided 
skin; sides of head with numerous, narrow, longitudinal, 
yellow stripes Ocadia. 

2. — Entoplastron not intersected by gularohumeral suture; ento- 

plastron broader than long Psbudocadia. 

II. — Limbs more or less cylindrical, the posterior pair club-shaped; digits not 

webbed; top of head covered anteriorly with shields; costal plates wedge- 
shaped with alternating broad and narrow ends Tssruno. 

Cycleecys 

I. — Carapace strongly tricarinate, flattened between the lateral keels, posterior 

margin serrated mouhotii. 

Tl. — Carapace not or only feebly tricarinate, not flattened middorsally, posterior 
margin not serrated. 

A. — Plastron rounded or feebly nicked posteriorly /. sinensis, 

B. — Plastron distinctly notched posteriorly. 

1. — Top of head largely light yellow; plastron black with narrow, yellow 
margins irifasdcUa, 
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2.— Top of head dark olive margined with yellow; plastron dull yellow 
save for a large reddish blotch in each shield yunnanensis. 


Clembcys 

I. — Plastron emarginate posteriorly; top of head with one or two pairs of ocelli 
situated posteriorly; shell with more or less widely distributed vermiculations, 
small spots or short streaks. 

A. — Save for ocelli, top of head uniform olive or chocolate brown. 

quadrioceUata. 

B. — Save for ocelli, top of head gra3rish olive with black vermiculations. 

healei, 

II. — Plastron deeply notched posteriorly; top of head without ocelli; shell without 
vermiculations, small spots or short streaks. 

A. — Chin and throat uniform light yellow muiica, 

B. — Chin and throat yellow with conspicuous black markings and- mottling. 

nigricans. 

Geoclemys 


I. — Carapace tricaiinate reevesii. 

n. — Carapace unicarinate .kwangtungensis. 


Tbiontchidas 

I. — Orbit nearer to temporal than to naaal fossa; postorbital arch narrower than 

diameter of orbit; proboscis as long as diameter of orbit Amyda. 

II. — Orbit nearer to nasal than to temporal fossa; postorbital arch somewhat broader 

than diameter of orbit; proboscis very short, not more than half as long as 
diameter of orbit Pelochbly s. 


Amtda 

I. — Dorsal disc bordered anteriorly by a row of large tubercles; a conspicuous patch 

of tubercles on either side of base of neck si&indachneri. 

II. — ^Dorsal disc not bordered anteriorly by a row of large tubercles; no conspicuous 

patch of tubercles on either side of base of neck sin&nHs. 

SERPENTES 

I, — ^No teeth in upper jaw; body covered above and below with nearly 
uniform, cycloid scales; tail not laterally compressed. 

Ttphlopidae. 

II. — ^Teeth present in both jaws. 

A. — ^Maxillary horizontal, not erectile; fangs, if present, short. 
1. — Mental groove present. 

a. — ^Maxillary bearing several teeth which are never 
preceded by fangs. 

(1) — ^Vestiges of hind limbs usually evident 
as a clawlike spur on either side of 
belly opposite vent; top of head cov- 
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ered by numerous, small, irregular 
scales Boidae. 

(2) — No vestiges of hind limbs; top of head 
covered by a few large regular shields, 
a'. — Frontal in contact with a large, 
azygous occipital shield; scales in 
15 rows throughout. 

Xenopeltidae. 
b'. — Frontal in contact with a pair of 
symmetrical, broadly contiguous 

parietaJs Colubkidab. 

b. — Maxillary always bearing fangs which are never 

preceded by other teeth. 

(1) — ^Tail roimd Elapedae. 

(2) — ^Tail laterally compressed. 

Hydrophiidae. 

2. — No mental groove; scales in 15 rows throughout. 

Ambltcephalidab. 

B. — ^Maxillary short, vertically erectile, bearing only long. 


perforated fangs. 

1. — ^No loreal pit Viperidae. 

2. — Loreal pit present Crotalidab. 

Boidae 

I. — Premaxillary toothed; labial pits present Ptthon. 

IJ. — ^Premamllary toothless; no labial pits Ertx. 

COLtTBKIDAE 

I. — Maxillary teeth not grooved CoiiVbmnab. 

II. — Posterior maxillary teeth grooved. 

A. — Nostrils valvular and superior; aquatic HoMAiiOPsnrAE. 

B. — Nostrils lateral; terrestrial or arboreal Boiginab. 
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SlBYNOPHlS 

I. — ^Ten upper labials, only the very large eighth in contact with the single anterior 
temporal coUaris. 

II. — Nine upper labials, eighth not very large; two anterior temporals, the lower larger 
and in contact with the seventh and eighth upper labials, seldom entering 
labial rnargin (rarely eight upper labials, the sixth and seventh in contact with 
the lower anterior temporal). 


A. — Subcaudals 83 grahami. 

B. — Subcaudals 98 or more (Mnensis, 


Natbix 


I. — conspicuous, light, black-edged, vertical bar extending upward from the mouth 
immediately behind the eye and another similar one just anterior to the eye; 
subcaudals 116-121; body and tail long and .slender, devoid of encircling 

bands of color; more than 40 maxillary teeth onfiaticeps. 

II. — Eye not preceded and followed by light, black-edged bars; not more than 100 
subcaudals; fewer than 40 maxillary teeth. 

A. — Conspicuous bands usually completely encircling the body, sometimes 
indistinct or wanting dorsally (and ventrally as well in percarinata), 

1. — Normally not more than one labial entering the eye, all rarely 

excluded from it by suboculars; maxillary teeth 23-28. 

a. — Bands encircl^g body 16-21, those on tail 7-12, the former 

constricted on the jBanks and usually double on the back 
and beUy (not double in very young individuals); belly 
devoid of red; head long, its sides viewed from above 
nearly straight; labials rarely excluded from eye. 

aequifaaciaia. 

b. — Bands encircling body very numerous, more than 30 on body 

and 14 on tail; belly red between the cross-bands; head 
moderately long, its sides viewed from above distinctly 
convex; all labials never excluded from eye. . , annularis. 

2. — ^Two labials entering the eye; no red on belly; body bands, if 

distinct, at least 30 in number; maxillary teeth 29-32. 

percarinata. 


B. — Body not encircled by bands. 

1. — ^Nuchal groove more or less developed. 

a. — Nuchal groove always well developed; upper labials six or 

fewer; a single anterior temjwral nuchalis. 

b. — Nuchal groove sometimes only poorly developed; upper 

labials eight or nine, rarely seven; two anterior temporals. 


svbminiata. 

2. — Nuchal groove absent (sometimes rudimentary in tigrina laieralia). 
a. — A conspicuous, divided or simple, black nuchal bar followed 
for a considerable distance by black cross-bars or checker 
spots separated by red interspaces; body otherwise 
predominantly green, belly green and black; two pre- 
oculars tigrina lateralis. 
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b. — Neck and anterior part of body devoid of conspicuous, black 
cross-bands or checker spots separated by red interspaces; 
body nowhere predominantly green. 

(1) — Dorsum distinctly lineate throughout, devoid of 

cross-bars and checkering, 
a'. — Scales strongly keded and distinctly notched 
at their posterior extremities .... Utamiata. 
b'. — Scales not strongly keeled, not or scarcely 
notched at their posterior extremities. 

octoUneata. 

(2) — Pattern not distinctly lineate throughout. 

a'. — conspicuous lateral line along the belly 
formed by a black spot on the end of each 
ventral; belly immaculate between this 
line and its feUow; dorsum with no pattern 
or only a faint one; a whitish area on either 
side of the neck variable in size and shape, 
sometimes part of a light, longitudinal 
stripe and often inconspicuous (in diryBarga, 
lateral, ventral spots may be present but 
they are seldom evident anteriorly and the 
belly is often pigmented between them; 
the dorsum always has a double row of 
conspicuous, light spots; a light marking, 
usually in the form of a V with the apex 
directed posteriorly, is present on the neck), 
a''. — ^Ventrals 166-176; subcaudals 86-91. 

johannia. 

b". — ^Ventrals 167 or fewer. 

(a) — ^Ventrals 138 or more; scales 

19-17; five, rarely six lower 
labials in contact with an- 
terior chin-shields. 

craspedogaater, 

(b) — ^Ventrals 140 or fewer. 

(aO — ^Upper labials seven; 
scales in 17 rows 
throughout. 

savieri, 

(bO— Upper labials right; 
scales 19-17; four 
lower labials in con- 
tact with anterior 
chin-shirida. ^pcpei. 
b'. — No lateral line along the belly formed by a 
black spot on the end of each ventral; a 
conspicuous dorsal pattern. 
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I. — ^Ventrals fewer than 160 
II, — ^Ventrals 160 or more, . . 


a". — Intemasals broadly truncate anterior- 
ly; a row of small, whitish spots 
along either side of the back, more 
or less connected, or even sup- 
planted anteriorly, by black spots; 
scales heavily keeled, keels being 
present even on the outermost 

rows chrysarga: 

b". — ^Intemasals much narrowed anteriorly; 
back without whitish spots along 
either aide, or, if present, such spots 
are boldly connected anteriorly by 
black cross-bands, and posterior- 
ly coalesce to form a longitudinal 
stripe; scales keeled, but at least 
one outermost row smooth. 

(a) — Anterior temporals normally 

single; three upper labials 
normally entering eye; all 
but outermost row of scales 
on either side keeled. 

atolata. 

(b) — ^Anterior temporals normally 

two; two upper labials 
normally entering eye; at 
least two outermost rows of 
scales on either side smooth. 

piscator. 


Natriz subminiata 


s. mbminiaia. 
8. hell^rii 


PSEimoZENODON 

I. — Light brownish-gray above, body and tail crossed by 16 to 24 conspicuous, black 
or black and gray bands, the first of which sends a narrow black stripe forward 
along the neck to the parietals where it joins its fellow of the opposite side. 

hamhusicola. 

II. — No conspicuous black cross-bands above; no black stripe extending along the 
neck to join its fellow on the parietals. 

A, — A narrow, mid-dorsal, grayish stripe bordered with black present on the 

tail and persisting a variable distance anterior to the vent. 

striaHcaudaiiLS or dorsalis.^ 

B. — No black-bordered, grayish stripe present on tail. 

1. — Snout crossed immediately anterior to the eyes by a black band. 

fukienensis. 


ip. doraalia is known from a single specimen. Tlie status of the species is problematical and the 
characters distinguishing it from atriaticaudcUus too complex to be set forth in a l^y. 
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2. — Snout not crossed by a black band. 

a. — Maxillary teeth 19-22; pattern more or less infused with 

yellow; a black nuchal spot pointed anteriorly, forked 
posteriorly xisually evident throughout life rmcrops. 

b. — Maxillary teeth 26 or 27; pattern devoid of yellow; a black, 

anteriorly pointed, posteriorly forked nuchal spot evident 
only in the young karUchmidti. 

Pseudoxenodon karlschxnidti 

I.— Ventrals 164 or fewer k. karlsdimidii. 

II. — ^Ventrals 153 or more k. sinii, 

Pseudoxenodon macrops 

I. — ^Upper labials eight, rarely seven; ventrals rarely as few as 162 m. macrops^ 

II. — ^Upper labials seven, rarely eight; ventrals 162 or fewer m. sinensis. 

OPISTHOTROPIS 

I. — ^Upper labials thirteen to sixteen, irregular, many divided horizontally; scales in 

19 rows throughout kuatunensis. 

II. — ^Upper labials not more than eleven, regular, normally not divided horizontally; 
scales in not more than 17 rows posteriorly. * 

A. — Scales in 19 rows anteriorly and at mid-body, reduced to 17 posteriorly; 
body completely encircled by alternate dark and light bands, the 


former compound dorsally halieata. 

B. — Scales nowhere in more than 17 rows; body not banded. 

1. — ^Ten or eleven upper labials lateralis. 

2. — Seven to nine upper labials. 

a.— Seven upper labials, first directed backward to form a broad 
contact with the posterior half of the nasal, seventh very 
long maxwelli. 


b. — Eight or nine, rarely seven, upper labials, first vertical, not 
directed backward, in contact only with anterior part of 
nasal, last rarely very long. 

(1) — Nasal divided below nostril; two or three, rarely 

one, preoculars (including subpreocular) excluding 
loreal from eye andersonii. 

(2) — Nasal never completely divided below nostril; pre- 

oculars usually absent, occasionally one, very 
rarely two present; loreal generally broadly enter- 
ing eye latouchii. 

ACHALmUS 

I. — Suture between internasals longer than that between prefrontals; 23-25 rows of 

scales at mid-body rvfescens. 

II. — Suture between intemasals shorter than that between prefrontals; 21-23 rows of 
scales at mid-body 
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Ltcodon 

I. — Preoculax absent, prefrontal entering eye st^dnctus. 

II. — Preocular present, prefrontal excluded from eye. 

A. — ^Lor^ in contact with intemasals a* aulicm. 

B. — ^Loreal not in contact with intemasals. 

1. — Loreal nearly always entering eye; preocular usually in contact 

with frontal; body and tail completely encircled throughout by 
alternate black and white bands fasdatvs, 

2. — Loreal seldom entering eye; preocular never in contact with frontal; 

black bands of body nearly always interrupted on ventrals which 
axe largely white (interruption of black bands more complete 
anteriorly than posteriorly and more evident in adults than in 
juveniles) ruhstrati. 


Dinodok 

I. — Blackish above with red cross-bands; loreal extended backward, usually entering 
eye; scales smooth or with a few mid-dorsal rows weakly keeled posteriorly; 
usually 12 maxillary teeth rufozonatum. 

II. — Blackish above with yellow cross-bands; loreal seldom extended posteriorly, 
always excluded from eye; 6 to 9 scale rows more or less distinctly keeled 
at mid-body; 13 maxillary teeth fiavozonatum. 

Zaocys 

I. — Black, longitudinal lines more or less evident throughout length of body. 

dhmnnades. 

II. — Black, longitudinal lines never present anteriorly, more or less evident pos- 
teriorly nigroTmrginatus, 


Zaocys dhimmades 


I. — Subcaudals 124 or fewer d. dhumnades. 

II. — Subcaudals usually more, rarely fewer, than 124 d. montanus. 


Pttas 

I. — Scales in 21 or 19 rows on the neck, 17 at mid-body and 14 before the vent. 

mucosuts. 

II. — Scales in 17 or 15 rows on the neck, 15 or 13 at mid-body and 11 before the vent. 

korros. 


Elaphe 

I.— Dorsum uniform bright green with or without indistinct, lateral, oblique, black 
lines, or, if not green (juvenile /reTwi to), loreal absent; complete scale formula 


19-17-15. 

A. — Loreal present prasitict, 

B. — Loreal absent frenata. 


II. — Dorsum not bright green; loreal present (small, rarely absent, in mandarintLs); 
scales in 17 or more rows just before vent. 

A. — Scales in 19 or 21 rows at and anterior to mid-body, 17 just before vent. 
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1. — Scales smooth; ventrals fewer than 220. 

a. — Scales in 19 rows at and anterior to mid-body; belly 


immaculate porphyracea, 

b. — Scales in 21 rows at and anterior to mid-body; belly con- 
spicuously spotted with black rufodorsata, 

2. — Scales keeled; ventrals more than 220. 

a. — ^Anal entire: eight or nine upper labials radiata. 

b. — Anal divided; seven upper labials perlacea. 


B. — Scales in more than 21 rows either at or anterior to mid-body. 

1. — Scales smooth; no subpreocular; dorsum gray, gaudily adorned 

with numerous, rhomboidal saddles each consisting of a yellow 
center broadly bordered with black which is in turn narrowly 
margined with yellow rmndariniLs. 

2. — Scales keeled, or, if smooth, a subpreocular present; dorsum with- 

out conspicuous yellow and black rhomboidal saddles. 

a. — One or two outer scale rows smooth at mid-body, the others 


strongly keeled. 

(1) — More than 200 ventrals carinata. 

(2) — Fewer than 200 ventrals davidi. 


b. — More than two outer scale rows smooth at mid-body, keels, 
when present, not strongly developed. 

(1) — Tail with four black and four white longitudinal 

stripes, one white one mid-dorsal, another mid- 
ventral taeniurus, 

(2) — Tail without four black and four white stripes. 

a'. — More than 250 ventrals moeUendorffi , 

b'. — Fewer than 260 ventrals. 

a". — ^Pattern complex in young, rapidly 
fading with maturity: entirely or 
almost entirely disappearing an- 
teriorly and reduced to indistinct, 
double, black blotches posteriorly; 
postocular stripe solid black in 

yoimg schrenckii anomala. 

b". — ^Pattern complex, not changing notice- 
ably with age, always uniform 
throughout length of body: post- 
ocular stripe olive gray with black 
margins. 

(a) — Lower labials eight to ten, rare- 
ly eleven; both branches 
of posterior head pattern ex- 
tending caudad a short dis- 
tance along neck as two par- 
allel, black-edged stripes; a 
double row of circular spots 
along middle of back dTten 
connected to form a dumb- 
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bell pattern; maxillary teeth 

18-20 himaculMta. 

(b) — Lower labials eleven to thir- 
teen, very rardy ten; poster- 
ior head pattern ending ab- 
ruptly on the occiput as two 
broad, divergent, black- 
edged spots; middle of back 
with numerous, narrow, 
black cross-bands never 
more than remotely suggest- 
ing a dumb-bell pattern; 
maxillary teeth 15-17. 

dione» 


£laphe porphyracea 

I. — ^Longitudinal black lines absent or fragmentary anteriorly p. porphyracea, 

II. — ^Longitudinal black lines complete or nearly complete throughout. 

p. nigrofasdata. 


Eubypeolis 

I. — ^Anal entire; dorsum uniform green doriae, 

II. — ^Anal divided. 

A. — Dorsum uniform light green major, 

B, — ^Dorsum olive green crossed by numerous narrow, bichromatic bands 

posteriorly mvUicirictiLS, 


Holabceus 

I. — Scales in 19 rows anteriorly formosantLS. 

n. — Scales in 17, rarely 16, rows anteriorly. 

A. — ^Ventrum with a double row of distinct black spots; a conspicuous design 

on head and neck chinensis, 

B. — ^Ventrum without black spots; head and neck without design . . molaceus, 

Olioodon 

I. — ^Intemasals absent; scales in 13 rows at mid-body eberhardH, 

II. — ^Intemasals normally present; scales in 16 rows at mid-body omatue mueyi, 

Calamabia 

1. — ^Frontal longer than broad; tail tapering to a point p, pavimerUatai 

II. — ^Frontal as long as broad; tail blunt septentrionaMs, 

Enhydbis 

I. — Scales in 19 rows at mid-body; two upper labials entering eye .plumhea, 

IL — Scales in 21-26 rows at mid-body (very rarely 19 in enhydris); a single upper 
labial entering eye. 

A. — Scales in 23 or 26 rows at mid-body 

B. — Scales in 21 rows at mid-body (raxely 23 in enhydris). 


chinensis. 
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1. — Dorsum grayish olive with two rows of irregular, black spots which 

may be more or less transversely or longitudinally connected. 

hermeUii. 

2. — Dorsum uniform grayish olive or gra3rish brown with or without 

two light longitudinal lines enkydris. 

Boigma.e 

I. — One or more of the middle ungrooved maxillary teeth much enlarged. 

A. — Scales oblique, mid-dorsal row enlarged; pupil horizontal. .AhaetuUa. 

B. — Scales not oblique, mid-dorsal row not enlarged. 

1 . — ^Anal entire; pupil vertically elliptic Psammodynastes. 

2. — ^AnaJ divided; pupil roimd Taphrometopon. 

II. — ^None of the middle ungrooved maxillary teeth enlarged. 

A. — Pupil vertically elliptic; head very distinct from neck Boiga. 

B. — Pupil round; head moderately distinct from neck Chrysopdea. 

Boiqa 

I. — ^Temporals not differentiated, their place occupied by numerous small scales; 
vertebral scale row not enlarged; anal divided hraepelini. 

II. — ^Temporals wdl developed, one to three in anterior row; vertebral scale row 

enlarged; anal entire mvltomaculata. 

Elapidae 

L — Mid-dorsal scale row enlarged; subcaudaJs undivided BtJNGAEtrs* 

II. — Mid-dorsal scale row not enlarged; all or most of the subcaudals divided. 

A. — Neck dilatable, surrounded by more scale rows than mid-body; intemasal 

bordering nostril Naja. 

B. — Neck not dilatable, not surrounded by more scale rows than mid-body; 

intemasal not bordering nostril. 

1. — ^Fangs followed by one or more small teeth; scales in 15 rows 

throughout Hbmibtjngabtts. 

2. — Fangs not followed by small teeth; scales in 13 rows throughout. 

Calliophis. 


BTTMaABXTS 

I. — ^Pattern of black and yellow bands, all of which completely encircle the body; 

tail blunt fasdatus, 

II. — Pattern of black and white bands, the former interrupted on the belly; tail 
tapering to a point mvUicinctus, 

Bungaxus znulticinctus 

T. — Light bands on body 31 or more tn. mvUicincttts. 

II. — Light bands on body 31 or fewer v* * 

Naja 

I. — ^An enlarged pair of contiguous occipital shields; scales in 15 rows at mid-body. 

kannah, 

II. — No enlarged contiguous occipital shields; scales in 21 (rardly 19) rows at mid- 

body najaatra. 
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HypBOPHnpAE 

I. — Ventrals small but distinct throughout, not divided by a median suture. 

A. — Maxillary with 5 teeth in addition to fangs; ventrals broad anteriorly, 

narrow posteriorly Thalassophina. 

B. — Maxillary with 6-18 teeth in addition to fangs; ventrals uniform in width. 

Hydrophib. 

II. — ^Ventrals much reduced in size or absent or divided by a median suture. 

A. — Maxillary with 8-10 teeth in addition to fangs Pelamydrub. 

B. — Maxillary with 3-6 teeth in addition to fangs. 

1. — Body excessively slender anteriorly; ventrals divided by a median 

suture Microcephalophis. 

2. — Body not excessively slender anteriorly; ventrals small or absent, 

never divided by a median suture Lapemib. 

Hybbophis 

I. — ^Ten to 18 maxillary teeth in addition to fangs. 

A. — ^Ten to 13 maxillary teeth in addition to fangs o. omatits. 

B. — Fourteen to 18 maxillary teeth in addition to fangs. ..... caendescem, 

II. — Five to 8 maxillary teeth in addition to fangs. 

A. — Body slender anteriorly; normally a single, large anterior temporal. 

melanocephalua, 

B. — Body not slender anteriorly; two superimposed anterior temporals. 

cyanocindus, 

Amblycephaltts 

I. — Loreal broadly entering eye: preocuiar absent. 

A. — ^Ventrals 175-189; subcaudals 63-69; upper labials eight; scales smooth. 

boidengeri. 

B. — ^Ventrals 151-160; subcaudals 48-60; seven or eight upper labials; mid- 

dorsal scales keeled stanleyi. 

II. — Loreal excluded from or barely entering eye; preocular present. 

A. — ^Uniform dark grayish-brown above, a few black scales with white 

proximal tips scattered along the dorsum, these scales sometimes more 
or less regularly disposed to form narrow cross-bands; top of head 
devoid of pattern moellendorjfi, 

B. — Light tawny brown above with numerous, irregular black spots or cross- 

bands which may (in niger) be predominant; head tawny brown with a 
black or blackish pattern (quite black in niger), 

1. — Predominantly black above; head black, without pattern; ventrals 

165; subcaudals 64 niger, 

2. — Predominantly light tawny brown above; head tawny brown with 

a black or blackish pattern; more than 165 ventrals. 

a. — ^Tip of loreal entering eye; ventrals 171-176; scales keeled. 

yunnanensis, 

b. — Loreal excluded from eye (or occasionally entering it in 

chinensis); ventrals 175-194; scales smooth (sometimes 
weakly keeled in chinensis). 

(1) — Seven to 9 maxillary teeth tonMnensis. 
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(2) — Four to 6 maxillaxy teeth. 

a'. — ^Ventrals 175-180; subcaudals 60-74. 

chinensis, 

b'. — ^Ventrals 180-194; subcaudals 72-93. 

kuangtungends. 


ViPEBIDAE 


I. — Head covered above with a few large, paired shields; scales of body smooth, in 

17 rows Azbmiops, 

II, — Head covered above with numerous, small scales; scales of body keeled, in more 
than 17 rows Vipbra. 


Geotaijdae 

I. — Head covered above with a few large, paired shields Agkistrodon. 

II. — Head covered above with numerous, small scales Trimerbsurus. 


Agkistbodon 

I. — Intemasals and rostral produced to form a short, upturned appendage. , ,acutus. 
IT. — Intemasals and rostral normal. 

A. — Scales in 21 or more rows at mid-body. 

1. — Intemasals broader than long, often bandlike; a yellowish stripe 

beginning on the uppermost postocular and extending rearward 
nearly alwa3rs present halys. 

2. — Intemasals longer than or as long as broad, never bandlike; no 

yellowish stripe extending rearward from uppermost postocular. 

strauchi. 

B. — Scales in 19 rows at mid-body; no yellowish stripe extending rearward 

from uppermost postocular monticola. 


TRUAEBESTTEtirS 

T. — First upper labial partly (rarely not) separated from nasal by a suture; green 
(rarely with indistinct blackish cross-bands) above, upper lip and belly 


yellowish or greenish alboldbris. 

II. — First upper labial completely separated from nasal by a suture. 

A. — No scales present between nasal and scale forming anterior border of pit; 
scales in 23-25 rows at mid-body monticola. 


B. — One or more small scales present (rarely absent injerdonii and stejnegeri) 
between nasal and scale forming anterior border of pit; scales in 19-29 
rows at mid-body. 

1. — Scales in 25-29 rows at ndd-body; more than 190 ventraJs. 

mucrosqiLarmtm. 

2. — Scales in 19 or 21 (23) rows at mid-body; fewer than 190 ventrals. 

a. — Uniform green above and below save for a narrow stripe 

along either side of the belly stejnegeri. 

b. — An intricate pattern chiefly composed of greenish yeUow and 

black jerdonii. 


Trimeresurus stejnegeri 


1. — Scales in 21 rows at mid-body s. stejnegeri. 

II. — Scales in 19, rarely 21, rows at mid-body a. yunnanenm. 
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A NEW ANTILOCAPRID AND A NEW CERVID FROM THE 
LATE TERTIARY OF NEBRASKA 

By Erwin Hinckley Barbour^ 

AND C. Bertrand Schultz® 


The present notice briefly describes two horned Artiodactyls from 
the Late Tertiary of northern Nebraska. The first form, Proantilocapra 
platycomea, n.g. and sp., is believed to lie near the direct ancestral line 
of the recent pronghorn. The second form, Dromomeryx trigonocorneus, 
n. sp., represents a heretofore unknown variant of the extinct Dromo- 
meryx group. The Antilocaprid was collected in Cherry County by Paul 
0. McGrew and Charles Osborne for the Nebraska State Museum, and 
the Dromomerycid in Dawes County by Ted Galusha, of Hay Springs. 
The two specimens are particularly interesting as representing hereto- 
fore imknown stages of development in the Antilocapridae and Cervidae. 
The figure was executed by Miss H. de Berard. 
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Proantilocapra platycomea, 
n. g. and sp. 
N.S.M. 
2-5-8-30 

46 mm. 
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Drotnnmeryx 
trigonocomeus, n. sp. 
N.S.M. 
3-27-11-33 
61 mm. 
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^Head Professor of Geoloey, University of Nebraska, and Director, Nebraska State Museum. 
^Assistant Curator in Palaeontology and Senior Fiela Man, Nebraska State Museum. 





Fig. 1. N.S.M.2-5-8-30, ProantUocapra platydornea, n. g. and sp., genotype, 

rev., from the Tertiary of Cherry County, Nebraska. 

N.S.M.3-27-ll“33, Z>roww>7ner2/a; ^riflro7iaeor?2ci*s, n. sp., type, from the Tertiary 
of Dawes Coimty, Nebraska. 


Ijateral and occipital views of skulls and xnandibles x PS, posterior border symphsrsis; AA, 
cxosa-section of hom-oores. 
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Genotype. — Pai-tial skull with 
left maxilla, p® alveolus, 
p®-m® in place; left hom-core 
attached to a piece of the 
frontal portion of occipital 
area; two rami with partial 
diastemata, P 2 alveolus, p 3 -ni 3 
in place; associated skeletal 
elements including a left 
humerus, radius, metacarpus, 
distal one-half femur, tibia, 
metatarsus and miscellaneous 
ribs and vertebrae. 


From the Lower Pliocene, 40 
feet below top of the exposed 
Tertiary, 1 % mi. N. of 
mouth of Steer Creek, on E- 
side of Snake River, Cherry 
County, Nebraska. 

Collected August 5, 1930. 


Proantilocapra platycomea, new genus and species 
Figure 1 (in part) 

N.S.M. 2-5-8-30 


There is some evidence of the presence of a second individual. 


Diagnosis,— P roantilocapra, standing about the height of Merycodus, 
is much smaller than, although in form it makes a close approach to, 
recent Antilocapra, The teeth show a very close relationship to the 
Merycodinae as well as to the Antilocaprinae. The most important 
and typical single structure of this ancestral antelope is the horn-core, 
which is characteristically flattened as in Antilocapraj but differs from 
the latter in having a large tuberous tip. The teeth are hypsodont and 
are almost indistinguishable from Merycodus, but the angle of the 
mandible is more prominent and the cheek-tooth series somewhat 
more slender and higher-crowned and p 3 smaller than the nearest Mery- 
codine form, M. necatus sabulonis Matthew and Cook. The limb elements 
of Proantilocapra, while similar to those of Merycodus, are somewhat 
shorter, particularly the humerus and metapodials, when compared with 
corresponding elements of Merycodus osborni Matthew. Inasmuch 
as the present specimen seems to furnish a new and important stage in 
the phylogeny of the Antilocapridae, it is deemed advisable to provide 
it with a significant name. 
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Dromomeryz trigonocomeus, new species 
Figure 1 (in pai-t) 


Type. — Partial skull, complete 
except for right hom-core and 
muzzle anterior to cheek-tooth 
series, with p^-m^ present; 
right and left rami with I 1 -I 3 , 
/C and p^nis; skeletal ele- 
ments including left and partial 
right humeri, both radii, right 
and part of left iilnae, left 
metacarpus, left femur, tibia, 
metatarsus, tarsus, caJcaneum 
and astragalus, twro 1st, tw’o 
2d, and two 3d phalanges, ribs 
and etc. fragments. 


From the ?Upper Miocene, 
about 3 mi. W. of Hay 
Springs, on S. side of 
Antelope Creek, Daw^es 
County, Nebraska. 

Collected November 27, 
1933. Prepared by F. 
Walker Johnson, Univ. 
Nebraska, ’34. 


N.S.M. 3-27-11-33 


During the preparation of the skull, a long xiphoid tusk was found in the matrix 
near the palate. The association is intimate enough to warrant the assumption that 
this is, in fact, a canine of this specimen and not that of some stray Blastomeryx 
buried there intrusively. If true, the dental formula w’-ould be: 


Diagnosis. — ^This specimen, though differing widely from Dromo- 
meryx proper, seems to have the same general character of horn, low- 
crowned dentition, and prominent occiput, so we are referring it to that 
genus. Its brachydont teeth are suggestive of both Dromomeryx and the 
smaller Blastomeryx. The hom-core resembles that of a rudimentary, 
much shortened Dromomeryx core both in its triangular cross-section and 
in the indication of a slight postorbital flange. The form is characterized 
by the large unreduced premolars, moderate diastema, peculiar blunt 
horn-cores with tuberous tips, produced occiput, and swollen post-sagit- 
tal ridge. Lachrymal vacuities are present. The condition of the 
muzzle, unfortunately, is not shown. The presence of horns, the position 
of the orbit, which is slightly less anterior, and the larger size exclude it 
from Blastomeryx^ as so far known. The dentition differs definitely 
from that of ProtoceraSf which the depressed frontal area of the cranium 
and the upward swinging bases of the horn-cores at first glance recall. 
The limb elements are of unusually heavy proportions. 
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A NEW NOTOUNGULATE FROM THE EARLY TERTIARY OF 

PATAGONIA! 

By George Gaylord Simpson 

The most remarkable discovery of the Scarritt Expedition of 1933-34 
to Patagonia is a highly fossiliferous pocket in Early Tertiary rocks in 
central Chubut. This deposit, which we have called the Scarritt Pocket 
(Rinc6n de Scarritt), is on the west side of the Sierra or Meseta Canquel 
in a great embayment known locally as the Rinconada de los Lopez, from 
an Indian family that formerly lived there. In an air line it is roughly 
one hundred ten kilometers north-northeast of the settlement of Colonia 
Sarmiento and ninety kilometers south-southeast of Paso de los Indies 
on the Chubut River. Although the region is sparsely settled by sheep 
herders, it is extremely difficult of access and has not been mapped, nor, 
as far as known, has any previous collecting or scientific exploration 
been done there. 

The fossil deposit will be described in more detail later. It seems to 
represent the crater filling of an extinct early Oligocene or Eocene vol- 
cano, with a thin series of laminated bentonites, deposited in a small, 
shallow, and probably very evanescent crater lake, together with a 
thicker fiUing of ashes, grading into heavy breccia near the crater walls. 
The whole series contains numerous fossils, which are for the most part 
fragmentary except in the laminated bentonites where complete, articu- 
lated skeletons occur, crushed by the shrinking of the bentonites but 
otherwise well preserved. It may be conservatively estimated that at 
least one hundred, and possibly several hundred, complete skeletons are 
here buried where they can be reached with moderate excavation, and 
this should become one of the outstanding localities for fossil vertebrates. 

The common species in the lake strata is a large notoungulate which 
appears to be new, and the purpose of the present note is to announce 
this discovery and to name this new animal. A detailed, monographic 
account will appear later, but may be long delayed owing to the difficulty 
of adequate preparation and other factors. 


iPublications of the Scarritt EzpeditioziB, No. 21. 
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SoABRiTTiA,^ new genus 

Type. — S. canquelensis, new species. 

Diagnosis. — Large, heavy notoungulates with at least the three 
central hoofs depressed but deeply fissured. Dental formula 
no distinct diastemata. Mesodont, all teeth rooted. I- enlarged. 
small, I-ff moderately enlarged. Ci* as small as or smaller than adjacent 
teeth, tipper premolars with protoloph weak or absent, central fossa 
opening anteriorly. Molars of simple, homalodothere-like pattern. Up- 
per molars with strong protoloph, relatively weak hj^ocone, posterior 
cingulum strong and enclosing small fossette. Mf enlarged and elongated. 

Scaxrittia canquelensis,^ new species 

Horizon and Locality. — Early Tertiary, Scarritt Pocket, Central 
Chubut, Argentina. 

Type. — A specimen not collected and now'- unidentifiable.® 

Diagnosis. — Sole known species of genus as defined above. Skull 
length individually variable but reaching 51 cm. (probably near the 
maximum). 

This strange animal is at once distinguished from almost any with 
w^hich it might otherwise be confused by the greatly enlarged I~, some- 
what enlarged I^, and relatively small size of the other incisors. The 
cheek teeth, also, are distinctive, but less so, as the pattern of these is 
rather stereotyped in all but the most advanced notoungulates. Contrast 
with genera of which only cheek teeth are known is thus less marked, 
without this warranting the suggestion that they therefore are more 
closely related. The parts in wliich the greatest differences are to be 
expected are simply not known in these cases. 

Pleurocoelodon, judging from figures of the isolated upper molars, 
is doubtfully distinct from Trimerostephamcs, and the latter is very unlike 
Scarrittia. Lophocoelus is another dubious genus of the same group. 
Scaphops and Steniogenium are considered by Loomis synonyms of 
Leontinia, and therefore there is no reasonable possibility of very close 
relationship to Scarrittia, Diorothmum has a large canine and seems to 
be close to Hornalodotkerium and distant from Scarrittia, 


iPor H. 8. Scaxritt. patron of the Scarritt Expeditions. 

^Geographic name from Sierra or Meseta Canquel (pronounced Ean-kel') 

^his somewhat unusual procedure seems necessary and justified. N o^ng in the accepted rules oi 
nomenclature invalidates such a designation of type. The genus and species are not in any sense of the 
word hypotheticalt but are based on definite, accurate notes made from an actual specimen which was 
carefully studied but which was not collected and was necessarily left imder circunurtances wMch make 
its subsequent identification or coUeotion Impossible. There is, however, every reason to believe that 
it is the common quarry^ species, excellent specimens of which are permanently pr^rved, but it is 
undesirable to dday publication until these are prepared and studied. 
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The genera most difficult to distinguish from Scarrittia are Henrico- 
filholia and Pyralophodon of the Deseado and CaroZ( 5 danymta of the Mus- 
ters. The first two were referred by Ameghino to the Colpodontidae 
and the last to the Leontiniidae, two families now commonly considered 
synonymous. 

Carolodarwinia is known only from an upper premolar, ^ which, as in 
Scarrittia, has a very feeble protoloph and the central valley opening 
on the anterior border of the tooth. The squared, pjrramidal protocone, 
however, is unlike Scarrittia and the metaloph appears to be weaker. 
The genera may be closely related, but Carolodarwinia is practically 
indeterminate and too poorly known for any very valuable comparison. 
In Pyralophodon the upper molar (M-^?) figured by Ameghino is simpler 
than in Scarrittia, and tbe metaloph is markedly shorter, the hypocone 
smaller. In Henricofilholia (the species of which are, incidentally, con- 
siderably smaller than that here described), the external folds or columns 
and the internal cingulum are stronger on the upper molars, the other 
secondary crests and folds rather weaker and different in detail. The 
genera may well be related, but can hardly be identical. 

Scarrittia is tentatively referred to the Leontiniidae. It also re- 
sembles the Homalodotheriidae to some extent, but the reduction of 
the canines and some other details are somewhat more suggestive of 
Leontinia and its allies. The possibly most closely related forms, 
Carolodarwinia and Henricofilholia, are also commonly referred to the 
Leontiniidae (or Colpodontidae)^ and this collocation may well be re- 
tained unless good contrary evidence is discovered. 


iThe canine (?) ascribed to it by Ameghino too doubtful for serious eonsideiration. 

^Loomis places Henricofilholia m the Isotemnidae, but on what grounds is uncertain as the only 
resemblance he notes is with Leoniinia. 
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SOME BEES OP THE GENUS CERATINA FROM AFRICA' 
By T. D. a. Cockerell 

The bees recorded below are all from the collections of Messrs. Lang 
and Chapin, except the two from Natal. All are in The American 
Museum of Natural History. 

Ceratina diloloensis Cockerell 

Belgian Congo : Stanleyville, two females and two males, March, 
April. The scutellum is considerably larger than in C. lucifera Cockerell, 
a species occurring from Elisabethville to Tshibinda, with black tubercles 
strongly fringed with light hair, and in general closely resembling C. 
diloloensis. 


Ceratina durbanensis, new species 

Male. — ^Length about 8.2 mm.; very robust, black, the tergites not fimbriate; 
labrum (which has a shining median groove), mandibles, antennae, tubercles, and 
tegulae black, except that the labrxim has a small yellow spot at lower end, far from 
elypeus; clypeus with a large triangular orange mark covering the greater part of its 
surface, leaving only the margins dark, this orange area being dullish and strongly 
sculptured; face very densely punctured, but a shining band at each side of upper part 
of cl 3 rpeus, and a polished area on each side above level of top of clypeus but below 
level of antennae; disc of mesothorax broadly shining, with the strong punctures 
widely spaced; scutellum very densely and coarsely punctured; wings fuliginous; 
second cubital cell rather narrow; legs black, front femora all black, but their tibiae 
with a white stripe nearly to the end, and a small white spot on hind knees; abdomen 
broad, coarsely sculptured, sixth tergite obtusdy keeled apicaUy; seventh tergite not 
at all prominent; apex of venter with a small pit. 

Natal: Durban, 1917 (No. 4969; collector's name not given). My 
manuscript key to male Ceratina will aid in separating this species from 
certain of its relatives. 

1 . — Labrum all black 2. 

Labrum with a light spot, far from clypeus -3. 

2. — Clypeal mark smooth and highly polished (National Park, Natal; A. Mackie). 

politula Ckll. 

Clypeal mark coarsely punctured (Tshibinda, Belgian Congo; J. Ogilvie). 

lucifera CkU. 

3. — Clypeal mark smooth and polished, with hardly any punctures; small species 

(Greytown, Natal; J. Ogilvie) politvia griseipennis Ckll. 

Clypeal mark rough and coarsely punctured 4. 


iScientiSo Results of the Congo Expedition. Entomology No. 26 . 
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4. — ^Larger and more robust, clypeal mark orange durhanenHs Ckll. 

Smaller and more slender, clypeal mark creamy white (Tenke, Katanga; J. 
Ogilvie) lucifera sidifera CklL 


Ceratina geigeriae Cockerell 

Female. — ^Length about 6.2 mm.; black, a sort of blue-black, the face more 
distinctly bluish; labmm and mandibles black; fktgelliim faintly brownish beneath; 
tegulae very dark brown; tubercles broadly tipped with yellowish white; clypeal 
mark a vertical bar, pale but dull yellow, shining, broadening toward lower end, 
with a pair of raised lines running frpm upper part to near lower end, converging below, 
on the black part of cl 3 rpeus at sides of mark a regular row of well-defined punctures 
and outside of these a row of very minute pimctures ; head and thorax very densely 
punctured, including disc of mesothorax; scutelliim densely punctured, with a shining 
spot in middle anteriorly; metathorax with a broad dull basal area; wings dilute 
fuliginous, strongly brown; second cubital cdl with a broad face on marginal; legs 
dark brown; front femora with a white stripe beneath, their tibiae with a white stripe; 
hind tibiae with a white mark at base, and much white hair, there is no tooth on hind 
margin; abdomen black, finely sculptured, tergites fimbriate at sides, the flattened 
hairs reddish; keel of sixth tergite extremely weak, hard to see. 

' Belgian Congo: Banana, August, 1915 (Lang and Chapin). I give 
a description of this insect, which varies a little from the Angola type of 
C. geigeriae but is.certainly the same species. In the type of C. geigeriae 
the flattened hairs fringing the tergites at sides are white. This species 
extends to Liberia, where it was taken by Dr. J. Bequaert. 

Ceratina langi, new species 

Female. — ^Length about 7.4 mm., anterior wing 6.2; strongly punctured, glisten- 
ing, very dark green, the apical part of the abdomen dark blue; mandibles, labrum, 
antennae, tegulae, and legs black, the legs without light markings, but the tarsi 
slightly rufescent apically ; tubercles black, with slightly brownish hair; labrum with 
a median groove; clypeus very peculiar, it is large and high, presenting a large 
shining impunctate surface, somewhat concave above, transversely swollen below, the 
upper boundary of this space forming an edge, above which is a dull yellow transverse 
bar, rather less than one-third of diameter of face; at each side of clypeus, next to the 
lower edge, is a short yellow vertical shining band; punctures of head and thorax 
extremely coarse, disc of mesothorax shining between punctures; axillae not produced; 
scutellum densely punctured; base of metathorax with a slender shining transverse 
channel; wings dark fuliginous; stigma very dark; marginal cell broad; in the type, 
on both sides, the third cubital cell is transversely divided into two, but this must be 
abnormal; second cubital cell very large, much narrowed above; hair on inner side 
of tarsi rufous; tooth on hmd tibia well beyond the middle; abdomen very broad, 
rough; sixth tergite neither keeled nor grooved; tergites not fimbriate. 

Belgian Congo: Stanle 3 nalle, March, 1916 (Lang and Chapin). A 
very distinct species, apparently a metallic relative of the group of C. 



1934] 


SOME CERATINA FROM AFRICA 


3 


lunata Friese, but with unique clypeal markings. The lateral marks 
somewhat recall those of C. sculpturata Smith, from Senegal. 

Ceratina mimxila Cockerell 

Natal: Durban (No. 4457; collector's name not given.) 

Ceratina musarum, new species 

Femaub. — Length about 6.5 mm.; black, the face rather blue-black, the abdomen 
obscurely greenish; mandibles, labrum, tubercles, and tegulae black; flagellum very 
obscurely brownish beneath; clypeal mark orange, highly polished, with a few large 
punctures near lower comers, the upper part shaped like the end of a finger, but 
distinctly tapering and not truncate, with small lateral projections below; in two of 
the three sepcimens the clypeal mark is light yellow; laWm coarsely punctured and 
with a large basal pit; a shining, sparsely punctured band behind ocelli; head and 
thorax densely punctured, but disc of mesothorax with very large, distinctly separated 
punctures; scutellum densely punctured; base of metathorax dull; wings with apical 
half dilute brownish; stigma large, very dark brown, second cubital cell not broad 
above; legs black, with small joints of tarsi more or less reddish; front femora all 
black, but their tibiae with a white stripe on basal half; tooth of hind tibia far from 
base but before the middle; tergites slightly fimbriate at sides; sixth tergite with a 
complete distinct keel. 

Belgian Congo: Banana, August-September, 1915, three specimens 
(Lang and Chapin). Several similar females are separated as follows. 

1. — Clypeal mark white or creamy white, with a median groove; front tibiae with a 
white stripe at base; tergites very strongly fimbriate (Elisabethville; W, 


P. Cockerell) crassvla Ckll. 

Clypeal mark yellow or orange 2. 

2. — Clypeal mark very narrow, narrowest above hukavana Ckll. 

Clypeal mark not very narrow 

3. — Clypeal mark with a strong groove 4* 

Clypeal mark not or not evidently grooved 5. 

4. — Front tibia with a pale stripe craasvia Ckll. var. a. 

Front tibia with no light stripe crassula Ckll. var. 6. 

5. — Larger: clypeal mark truncate above (Liberia) insuta Ckll. 

Smaller; clypeal mark narrowed above musarum Ckll. 


The last two are perhaps races of a single species. 

Ceratizui viridifrons Cockerell 

Belgian Congo: Faradje, January, 1913, one female. This is allied 
to C. viridiSj but is very much darker, the mesonotum and scutellum 
being black. The white clypeal mark is very broad. The type, from 
Tenke (J. Ogilvie), has the abdomen blue, basal half greenish, and the 
hind tibiae with only a small light mark at base. The Faradje specimen 
has the abdomen dark green, and the hind tibiae with a large basal mark, 
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but the hind basitarsi are not black, as they are in a variety from Congo 
da liomba (R. Mayn4). The species appear to be very variable. 

Ceratina viridis Gu4rin 

Belgian Congo: Banana, both sexes, August, 1915; Malela, July 
5, 1915, male; Gamangui, February, 1910, male; Garamba, July, 1912. 
female; Stanleyville, April, 1915, ten females. 
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SOME FORAMINIFERA FROM WESTERN LONG ISLAND AND 
NEW YORK HARBOR 

By Benjamin Shupack 

This paper describes Pleistocene and Recent Foraminifera from 
western Long Island and New York Harbor. Very few Foraminifera 
occur in this region: six species of EVphidium and two species of Rotalia. 
The Pleistocene and Recent Foraminifera are identical. 

The Foraminifera of Long Island and New York Harbor have not 
as yet, to my knowledge, been the subject of ^y published article. 
Feeling that my interest in the Foraminifera of Long Island may be 
shared by others, I have made them the subject of this paper, and have 
been spurred on in my research by the easy accessibility of this region. 

The bottom muds of Jamaica Bay anci of Lower New York Bay were 
the main sources of material. There came, also, an opportunity to add 
to these Recent muds some Pleistocene clay secured from the water 
supply tunnel built in Brooklyn during 1929 and 1930. 

Material from the bottom was collected in water varying from one to 
forty feet in depth, for which special instruments were needed. The 
bottom sampler, here known as the ‘‘buUdog snapper,” B in figure 1, 
plans for which were supplied by the Bureau of Fisheries, requiring as it 
does the jar of up and down impact to spring the jaws shut, was found 
impracticable for use from a moving boat or in deep ooze. Moreover, 
though it worked well from a stationary position such as a dock, bridge, 
or an anchored boat, its weight of fifty pounds, added to that of the water- 
proof containers necessary for carr 3 dng the wet mud, made it difficult 
to transport. The six-inch length of pipe designed by Dr. Albert Mann, 
and used by Mr. Paul S. Conger of the National Museum of Washing- 
ton, to collect diatom material, suggested a simpler bottom sampler, A 
in figure 1, which consisted of a brass pipe twenty inches long, two 
and one-half inches in diameter, with a cap threaded on one end. This 
end of the pipe, as well as the cap, is pierced with one-eighth inch 
holes to allow the water to flow through and the muds to collect in the 
pipe. A bridle spans the distance from the leading edge to the center of 
gravity. The drag line snapped on and adjusted itself to the correct 
direction of pull for the depth of water. In use, the instrument was 
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tossed overboard, enough line paid out, and hauled in after a short time. 
This bottom sampler is light, stows easily, operates in all kinds of soft 
bottoms, and up to forty feet of water, which is the greatest depth in 
which it has been tried. 

The samples from Jamaica Bay were collected from a seventeen-foot 
sloop. The samples from the bottoms of the creeks of Jamaica Bay were 
black mud, which washed easily, leaving a residue of small angnlnr sand 
grains, glauconite grains, Fora min i f era, gastropods, and fish teeth. The 
sandy parts of the Jamaica Bay bottom do not have any organic 
remains. The localities from which Foraminifera-bearing material was 
collected are plotted on the chart of New York Harbor, figure 2. 

Mr. Charles M. Breder, of the New York Aquarium, offered the use 
of the Aquarium boat, the 'Sea Horse,’ to get samples from New York 
Harbor. The crew cooperated in securing samples from the vidnity of 
Sandy Hook with the “bulldog snapper,” the only bottom sampler then 
available. The localities dredged were plotted on the chart of New York 
Harbor, figure 2. The samples were sandy with a great many pelecypod 
fragments, among which were Foraminifera. 

Drill samples from test bores in Raritan Bay, collected by the New 
York Port Authority in locating the piers for a new bridge, were turned 
over to me by Professor Charles P. Berkey, of Columbia University, for 
micropaleontological examination. Some of the drill samples contained 
a great many Foraminifera, a study of which is included in this paper. 
The location of the test borings is indicated on the chart, figure 2. 

The Pleistocene clay secured with the help of Dr. H. R. Blank, 
geologist in charge of the City Tunnel No. 2 of the water supply system 
of New York City, was collected 150 feet below the surface of Hamilton 
Avenue in Brooklyn (Fig. 2, Station P). After the clay had been 
soaked for two days and then washed it was foxmd to contain a great 
many pelecs^pod fragments, fish teeth, gastropod shells, and many 
Foraminifera. 

The possibility that the salinity might vary and have an effect on 
the foraminiferal fauna induced me to determine the salinity of the 
water in Jamaica Bay and Sandy Hook. The salinity of waters from 
which Foraminifera were collected varied from 2.75 per cent in Jamaica 
Bay to 2.8 per cent at Station 4 and 3.3 per cent in New York Harbor 
and Sandy Hook. At the Jamaica Bay and Sandy Hook localities, which 
are about fifteen miles apart, specimens of Foraminifera were collected 
from two age levels, the Pleistocene and the Recent. Despite the varia- 
tions of salinity and the distance apart from which specimens were 
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secured as well as the different ages, the Foraminifera were almost 
identical. The identity of the Pleistocene and Recent Foraminifera 
collected from the two localities is remarkable, moreover, because 
Station P is a subsurface bed of clay, generally supposed to extend 



Fig. 2 


throughout Long Island, lying between beds of sand and gravel. The 
identity of Foraminifera is notable also because Station 7 is a 
silted-in pre-Pleistocene river channel in Cretaceous sands covered by 
recent muds and sands. It might have been supposed that the great 
pollution of the waters of New York Harbor should have made a differ- 
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ence in variety of genera and species of Foraminifera collected from the 
different localities, but such is not the case. Should the Pleistocene and 
Recent groups taken from waters of varying salinity and purity be mixed, 
great difficulty would be encountered in identifying them individually. 
For this reason Foraminifera of this region differing in age level and 
locality will be discussed as one group. 

The foraminiferal fauna seems limited to two genera and eight 
species: Elphidium (synonym Polystomella) with six species, of which 
two are new; and Rotalia with one species and a new variety of another 
species. 

The holotypes and figured specimens are deposited in The American 
Museum of Natural History. 

The figures for illustration were prepared by Miss Lee Barkman. 
Outlines were drawn with the aid of a camera lucida and checked 
by me. 

I wish to acknowledge my indebtedness and appreciation to the 
following persons for their aid in the preparation of this paper: 
Mr. Hugo Leipniker and Mrs. Florentina Leipniker for translations of 
original descriptions in German and Latin and Miss Lee Barkman for 
her excellent illustrations. 

Many more dredgings and collections of material were made than 
indicated by the eight stations listed below. It was thought best for the 
sake of simplicity and brevity to select a station representative of each 
locality. 

Station 1. — Recent; north end of the dock at Watkins Canoe Landing at the 
head of Flatlands Creek. This creek is to be filled in shortly, in 
accordance with the improvement program of New York City. 

Station 2. — Recent; the west side of Cross Bay Boulevard, one-half mile below 
Howard Beach. 

Station 3. — Recent; just north of the West Bank lighthouse in Lower New York 
Bay. 

Station 4. — Recent; Bennett’s gasoline dock at Highlands, New Jersey. 

Station 5. — Recent; inside the Horseshoe at Sandy Hook. 

Station 6. — Recent; one and one-quarter miles west of Sandy Hook lighthouse, 
at some fish ponds. 

Station 7. — Pleistocene; Hole number 4 of the Raritan Bay Bridge borings one- 
quarter mile south of Seguine point and 109 feet below sea level. 

Station P. — Pleistocene; Shaft 17o of City Tunnel No. 2 of the Board of Water 
Supply of the City of New York at Hamilton Avenue, Brooklyn, 
and 150 feet below sea level. 
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Range Table 



1 

I 

2 

3 

Elecent 

4 

5 

6 

Pleistocene 

7 P 

Rotalia beccarii var. sohrina 

1 ^ 

C 

R 

C 

C 

C 

C 

c 

Rotalia repanda 

N 

N 

N 

N 

N 

N 

N 

R 

Elphidium florentinae 

A 

A 

N 

C 

C 

C 

C 

C 

Blphidium gunteri 


C 

R 

C 

C 

C 

C 

C 

Elphidium hrooklynense 

A 

A 

N 

c 

c 

c 

c 

C 

Elphidium clavaium 

C 

C 

C 

c 

c 

c 

c 

A 

Elphidium discoidale 

N 

N 

R 

N 

N 

R 

N 

R 

Elphidium incertum 

N 

R 

R 

N 

c 

c 

c 

R 


A=abundant,* C=conimon; R=rare; N=none. 


Botalia Lamarck, 1804 
Botalia beccarii (Linn4) sobrina, new variety 
Figure 4, a, 6, c 

Not Rosdlina parkinsoniana D^Obbigny, 1839, in De la Sagra, *Hist. Fis. Pol. 
Nat. Cuba, Forams.,' p. 99, PI. iv, figs. 25-27. (Rwent.) 

Rotalia heccarii (Iiim4) var. parkimmiam Cushman, 1930, ‘Contrib. Cushman 
Lab. Forams. Res.,’ VI, part 4, p. 100, PI. xni, figs. 14o-c. (Pleistocene, Maryland.) 

Rotalia heccarii (Linn4) var. parhinamiana Cole, 1931, Florida Geol. Survey, 
Bull. 6, p. 49, PI. ra, figs. 5, 6. (Pleistocene and Pliocene, Florida.) 

Test biconvex, coiled in a low spire, the dorsal side more convex than the ventral 
side; peripheral margin subacute; periphery entire; chambers nine to ten in the last 
whorl; sutures distinct, limbate, and flush with the surface; umbilicus with a large 
plug of clear shell material, sometimes with one or two smaller bosses; wall smooth, 
lustrous, with pores of medium size; aperture a slit at the base of the last chamber, 
between the periphery and the umbilical plug. Diameter, 0.30 mm. to 0.65 mm.; 
thickness, 0.15 mm., to 0.40 mm. 

This variety is the same as figured and described by Cushman but 
does not seem to be Rosalina parkinsoniana D'Orbigny, whose figures 
show a lobulate margin, more nearly planispiral coiling, and the chambers 
are more closely appressed, more curved, and the sutures are not limbate. 
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This variety is found in both the Pleistocene and the Recent, though 
not of common occurrence, and differs from R. beccam in smaller and 
more inflated chambers that are truncate toward the umbilicus, in the 
less limbate sutures, and in the adult form possesses a single umbilical 
plug, not one broken up into several bosses. 

No typical full-grown forms of R. beccarii such as those found in the 
Adriatic occur in this region; all forms found are dwarfed or stunted and, 
since they occur at all stations and in all environments, they must be 
full-grown forms. 

It is apparent, also, that the habitat has something to do with the 
particular characteristics, and that this variety is adjusted to the particu- 
lar habitat in which it lives. 

The holotype is in The American Museum of Natural History (Cat. 
No. A. M. N. H. 697). 

Rotalia repanda (Fichtel and Moll) 

Figure 3, a, 6, c 

Pvlvinulina repanda and Eponides repandus of authors. For ssmonomy, see 
CtrsHMAN, 1931, BuU. No. 104, U. S. Nat. Mus., part 8, p. 49. 

Test biconvex, more convex on the dorsal side, coiled in a spire; peripheral 
margin acute, periphery entire; chambers eight in the last whorl; umbilicus fOled 
with the extension of the seventh chamber; sutures distinct, slightly depressed on the 
ventral side, slightly limbate on the dorsal side, the dorsal ones more curved than the 
ventral ones; wall smooth, very finely perforate; aperture a slit at the base of the 
last septum between the periphery and the umbilicus, wideiung toward the umbilicus, 
with large pores scattered over the septal face of the last chamber. Diameters: 
larger 1.2 mm., smaller 1 mm.; thickness, 0.40 mm. Occurrence: very rare in the 
Pleistocene in the vicinity of New York. 

In identifying this form as PvMnuUm repanda and Eponides 
repandus two questions are raised: 

1. Is this form generally recognized as P. repanda and E. repandus the same as 
Fichtel and MolFs Nautilus repandus? 

2. Is Eponides a synonym of Rotalia? 

Many authors have recognized the form here described as being the 
one described and figured by Fichtel and Moll as Nautilus repandus. 
But just what iNT. repandus is, is doubtful, for the original figures are not 
recognizable and the original description is hard to visualize. No known 
form has yet been found to correspond with Fichtel and MoU's figures. 
To really settle the question the original material would have to be re- 
examined. The P. repanda and E. repandus of many authors seem to 
differ from the N, repandus of Fichtel and Moll in that the whorls are 
not involute on both sides; the sutures are not limbate on the dorsal 
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side; and there are large irregular pores on the septal face. To change 
the name of E. repandus of many authors would be pointless, since E, 
repandus has become established in the literature, and there is little 
likelihood of ever finding out what N. repandus really is. 

The generic difference that supposedly separates Eponides from 
Rotalia is the absence of an umbilical plug. That this is a generic 
difference is doubtful, for many genera have species with and without 
the umbilical plug. The presence or absence of an umbilical plug is here 
regarded as a specific diJBFerence only. 

The described and figured specimen is in The American Museum of 
Natural History (Cat. No. A. M. N. H. 702). 

Elphiditjm Montfort, 1808 
(Synonym: Lamarck, 1822) 

Key to Species op Elpkidium 
Umbilical region filled with bosses. 

Peripheral margin broadly rounded 

Sutures of clear shell material, the last with pores or retral processes. 


E. florentinae. 

Sutures with pores and retral processes. 

Sutures with pores. 

AQ sutures with pores E. gunteri. 

With retral processes in last two sutures E. hrooklyneme. 

Sutures with retral processes E, davatum. 

Periphery subacute E, discoidale. 

Umbilical region without bosses E. iricertum. 


' Ephidium florentinae, new species 

Figure 5, a, h 

Test bilaterally symmetrical; peripheral margin rounded; periphery entire or 
slightly lobulate; umbilical region ornamented with bosses of clear shell material; 
chambers in the last whorl vary in number from nine to ten; usually nine, slightly 
inflated; sutures with wide bands of clear shell material, except the last two, which 
have a single row of pores; wall smooth, transparent, finely perforate; aperture 
composed of a number of round holes at the base of the apertural face. Diameter, 
0.50 mm. to 0.70 mm.; thickness, 0.25 mm. Occurs frequently. 


Fig. 3, a, 6, c . — Rotalia repanda (Fichtel and Moll). 

Fig. 4, a, Z>, c . — Rotalia heccarrii (Linn 6) eobrina, new variety. 
Fig. 5, a, h. — Blphidium florerUiTiaey new species. 

Fig. 6, 0, h. — Elpkidium gunteri Cole. 

Fig. 7, a, 5 . — Elpkidium hrooklyneme^ new species. 

Fig. 8, a, 6 . — Elpkidium davaium Cushman. 

Fig. 9, a, h. — Elpkidium discoidale (D’Orbigny). 

Fig. 10, fl, h. — Elpkidium incerium (Williamson). 
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This species would be a Nonion were it not for the pores that begin 
to appear indistinctly in the next to the last suture and show quite dis- 
tinctly in the last suture. This characteristic is constant and shows in 
specunens collected fifteen miles apart. This species is much more 
abundant in samples collected close to shore and in less than ten feet 
of water. 

This species is named in honor of my wife, Florentina Shupack, 
who has greatly assisted me in the collection of the material. 

The holotype is in The American Museum of Natural History (Cat. 
No. A. M. N. H. 696). 


Elphidium gunteri Cole 
Figure 6, a, h 

Elphidium gunteri Cole, 1931, Florida State Geological Survey, Bull. 6, p. 36, 
PL IV, figs. 9, 10. (Pliocene, Orange City, Florida.) 

Test large; peripheral margin broadly rounded; periphery entire; the apertural 
face makes an angle of 136 degrees with the inner periphery; umbilical region flush 
with the surface, ornamented by clear bosses arranged regularly around a central 
boss; chambers are inflated and thirteen in the last whorl; sutures are distinct, 
marked by single rows of large pores five to seven in number; wall smooth, lustrous, 
perforate; aperture a series of small round holes at the base of the apertural face. 
Diameter, 0.90 mm.; thickness, 0.40 mm. 

This species differs from E, hughesi Cushman and Grant in that E. 
hughesi has a lobulate margin and the umbilical region is slightly de- 
pressed. This species differs from Polystomella poeyana D^Orbigny in 
that the sutures do not reach to the minute umbilicus. 

The described and figured specimen is in The American Museum of 
Natural History (Cat. No. A. M. N. H. 701). 

Elphidium brooklynense, new species 
Figure 7, a, b 

Test very little compressed, bilaterally symmetrical; peripheral margin roimded; 
periphery entire or slightly lobulate; lunbilical region filled with bosses irregularly 
arranged of clear shell material; chambers in the last whorl are usually nine in 
number; the last chamber is inflated; sutures are filled with large pores except for the 
last two, which are marked by retral processes, five to eight in number; wall smooth, 
transparent, finely perforate; aperture a number of round holes at the base of the 
apertural face. Diameter, 0.50 mm. to 0.80 mm,; thickness, 0.25 mm. Occurs 
frequently. 

This species consistently has only the last two sutures ornamented 
with retral processes and in this respect differs from E. gunteri Cole. It 
seems to be the transitional form between E, gunteri and E. clavatum. 
It is numerous in samples collected close to shore in ten feet or less of water. 
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The holotype is in The American Museum of Natural History (Cat. 
No. A. M. N. H. 695). 

Elphidiuxn clavatuin Cushman 
Figure 8, a, b 

El'phidium incertum (Williamson) var. davatum Cushman, 1930, Bull. 104, U. S. 
Nat. Mus., part 7, p. 20, PL vn, figs. 10a, b. (Recent, found in the 'Albatross,' 
dredgings in deep or cold water north of Hatteras, along the continental shelf.) 

Elphidium incertum (Williamson) var. cLavatum Cushman, 1930, 'Contrib. 
Cushman Lab. Foram. Res.,’ VI, part 4, p. 69, PL xni, figs. 8, 9. (Pleistocene, 
Maryland.) 

Test small; peripheral margin rounded; periphery entire or slightly lobulate; 
umbilical region ornamented by irregularly arranged bosses, very distinct but not 
forming an umbonate mass; chambers in the last whorl vary in number from nine to 
eleven, slightly infiated; sutures distinct xnarked by retral processes five to seven in 
number on each side; wall thick, opaque, with pores of medium size; aperture con- 
sists of several small round holes at the base of the apertural face. Diameter, 0.50 
mm. to 0.80; thickness, 0.25 mm. Occurs in moderate number. 

This species differs from E, incertum (Williamson) in that the 
chambers do not reach the minute umbilicus but consistently end in 
irregular bosses. 

Although the description of the type specimen states that the 
umbilical region is not a definite umbonate mass, the figure of the type 
specimen shows a distinct umbo. 

The described and figured specimen is in The American Museum of 
Natural History (Cat. No. A, M. N. H. 700). 

Elphidium discoidale (D’Orbigny) 

Figure 9, a, b 

PolystomeUa discoidalis D'Orbiqny, 1839, in De la Sagra, * Hist. Pis. Pol. Nat. 
Cuba, Forams.,' p. 56, PL vi, figs. 23-24. Cushman, 1922, Publ. 311, Carnegie Instit. 
Washington, p. 56, PL x, figs. 3, 4; 1926, Publ. 344, p. 80. (Recent.) 

Elphidium discoidale (D'Orbigny), Cushman, 1930, Bull. 104, U. S. Nat. Mus., 
part 7, p. 22, PL vin, figs. 8, 9. (Recent, found in the 'Albatross' dredgings.) 

Test biconvex; peripheral margin subacute; periphery slightly lobulate; the 
umbilical regions consist of large clear rounded bosses which protrude beyond the 
outline of the test in peripheral view; chambers inflated and twelve in last whorl; 
sutures distinct, slightly depressed, marked on each side by six to seven indistinct 
retral processes; wall smooth, transparent, perforate; apertmre consists of several 
small round holes at base of apertural face. Diameter, 0.90 mm. ; thickness, 0.40 mm. 

This species differs from E, diecoidale of Cushman in having two 
more chambers and fewer retral processes. 

The described and figured specimen is in The American Museum of 
Natural History (Cat. No. A. M. N. H. 699). 
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Elphidixim incertum (Williamson) 

Figure 10, a, h 

PolystomeUa umbilicatula var. incerta Williamson, 1868, *Rec. Foram. Ct. 
Britain,’ p. 44, PL ni, figs. 82, 82a. 

PolystomeUa striato- punctata var. incerta Kiabb, 1930, Rept. Narw^an Msh Mar, 
Invest., I, No. 7, p. 61. — ^Cushman, 1913, Rept. Canadian Arctic Ejqjed., part M, 

p. 10. 

PolystomeUa decipiens. Heron, Allen and Earland (not Costa), 1916, Trans. 
Linn. Soc. London, (2) XI, p. 282, PI. rxiii, figs. 20, 22. 

Elphidium incertum Cushman, 1930, Bull. 104, U. S. Nat. Mus., part 7, p. 18, 
PL viT, figs. 4-9. (Recent, Atlantic Ocean.) 

Elphidium incertum Cushman, 1930, 'Contrib. Cushman Lab. Foram. Res.,’ 
VI, part 4, p. 96, PL xm, figs. 6, 7. (Pleistocene, Maryland.) 

Test compressed; peripheral margin rounded; periphery entire; umbilical 
r^on slightly depressed; chambers are ten in the last whorl; sutures distinct, 
meandering, depressed, marked by one or two retral processes; wall thick, opaque; 
aperture composed of several small round holes at the base of the apertural face. 
Diameter, 0.60 mm.; thickness, 0.25 mm. 

The described and figured specimen is in The American Museum of 
Natural History (Cat. No. A. M. N. H. 698). 
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AFRICAN MUSCIDAE.— I 
By C. H. CuRBAN 

In the present contribution the genus Idiopygus Malloch is discussed 
and a key to the known species presented. Two new species are described 
and notes given on the species described previously. Up to the present 
time the genus is known only from Africa. 

iDiopYOTTs Malloch 

Malloch, 1921, Ann. Mag. Nat. Hist., VIII, p. 229. 

Lobes of fifth sternite of the male long and narrow; scutellum bare 
on the sides; anterior intra-alar bristle absent or situated behind the 
anterior postsutural dorsocentral bristle; hypopleura bare or with a few 
short hairs near the posterior spiracle; wings with three brown spots on 
the crossveins, one on the anterior and two on the posterior; squamae 
not expanded inwardly; posterior spiracle small; posterior tibiae with- 
out posterodorsal bristles or with a rather short one near the middle; 
arista plumose; eyes bare. 

The genus resembles Helina Desvoidy in many respects, but it is 
readily distinguished in the male by the large genitalia and fifth sternite. 
There are usually only three stemopleurals, but the lower one may be 
duplicated and situated almost equidistant from the upper two. The 
position of the posterodorsal bristle on the pqsterior tibia distinguishes 
the genus from Phaonia Desvoidy and the bare wing veins from other 
allied genera. The genotype is Spilographa hirtipes Macquart. 

The synonymy of the species is confused, because Stein described 
species in both Spilogaster amd Mydaea, It is quite obvious that Mal- 
loch’s hirtipes is identical with mirdbilis Stein, his ulundi, originally 
described as trochanteratus is very Ukely the same as Mydaea trochan-- 
terata Stein and the female which Malloch thought might be trirnaculata 
Stein is very probably hirtipes Macquart. However, it is by no means 
a safe practice to place species in synonymy without exa m i n i n g the 
types, and for this reason we should retain the names, at least as doubt- 
ful, until this has been done. Fortunately, Malloch's descriptions 
will permit of a comparison with Stein's types, since all the essen- 
tial characters are enumerated. 
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Idiopygus contains at least ten species and a key to these is presented. 
The females are poorly known and will remain so until large collections 
are made. It is possible that some other described species belong in this 
genus, but it will be impossible to decide unless the types are examined. 

Key to the Males 

1. — Posterior tibiae remarkably dilated and hairy; sternopleura produced downward 

to form two mammiform processes between the front and middle coxae. . . 2. 
Posterior tibiae simple in structure, sometimes densely haired 3. 

2. — ^Legs entirely black except the extremely narrow knees hiriipes Macquart. 

with at least the posterior femora reddish on the basal two-thirds. 

mirabilis Stein. 

3. — Legs black except the narrow knees 6. 

Legs wdth at least the posterior four femora or the tibiae largely reddish 4. 

4. — Tibiae wholly reddish; posterior four femora with median black band or the 

posterior pair wholly reddish majors n. sp. 

Tibiae mostly black; posterior four femora reddish with the apical third black .5. 

5. — Mesonotum browm with the sides and tw’o slender dorsocentral vittae cinereous; 

all the legs reddish basaliy hcquaerti, n. sp. 

Mesonotum cinereous, with four browm vittae; front legs wholly black. 

quadruplex Stein. 

6. — ^Front and posterior tibiae with rather dense hair which is about as long as the 

tibial thickness viUipes Malloch. 

Tibiae with short, mostly appressed hair 7. 

7. — Posterior trochanters with numerous short., stout, angularly bent bristles (iro- 

chanterata Stein ?) uLundi Malloch. 

Posterior trochanters with ordinary or soft hairs 8. 

8. — Median brown mesonotal vitta extending over the scutellum. . tnrnaculatiLa Stein. 

Median brown vitta not extending on to the scutellum 9. 

9. — Hypopleura with hairs below the spiracle hirtiveniris Malloch. 

Hypopleura bare wroughUmi Malloch. 


Females 

1. — ^Legs wholly black 4. 

Legs partly or wholly yellowish 2. 

2. — ^Anterior femora black basaliy 3. 

Anterior femora broadly reddish basaliy ?heqmeriiy n. sp. 

3. —Posterior four femora and tibiae wholly yellow majors n. sp. 

Posterior four femora black apically mirabilis Stein. 

quadruplex Stein, 

4. — Anterior intra-alar bristle absent 6. 

Anterior intra-alar bristle present hirtiveniris Malloch, 

5. — Stenopieura distinctly produced downward hirtipes Stein. 

Sternopleura not produced downward trimaculata Stein. 

villipes Malloch. 
wrougMoni Malloch. 
ulundi Malloch. 
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Idiopygrus hirtipes Macquart 

Spilogaster hirtipes Macquart, 1846, ‘Dipt. Exot./ Suppl. 1, p. 202. 

Myda^.a hirtipes Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 486. 

Male, Vumba, Southern Rhodesia, November, 1932, at faeces (A. 
Cuthbertson). 

A black species with remarkably shaped posterior tibiae, villous 
front tibiae, and a long, mammiform process in front of each middle 
coxa, the apex with several coarse, backwardly directed short bristles; 
basal segment of posterior tarsi swollen and with a row of anterodorsal 
bristles; front one-fifth of the head-width. Mesonotum with four 
narrow brown vittae, all abbreviated posteriorly, the middle pair replaced 
behind by a short central vitta. Scutellum whoUy cinereous. Abdomen 
with three pairs of large brown spots. 

This species is so easily recognized by the shape of the tibiae, pro- 
cesses of the sternopleura, and wholly black legs that a complete descrip- 
tion is unnecessary. 


Idiopygus mirabilis Stein 

SpUographa mirabilis Stein, 1908, Berl. Ent. Zeitschr., LI, p. 56. 

Idiopygus hirtipes Malloch, 1921, Ann. Mag. Nat. Hist,, VIII, p. 230 (not 
Macquart). 

In the reference cited above, Malloch has given a complete descrip- 
tion of this species. It will be easily recognized by the shape of the 
posterior tibiae, mammiform sternopleura! processes, and the reddish 
posterior femora with the apical third black. 

Idiopygus major, new species 

Black, cinereous poUinose; anterior tibiae with dense, long hair; posterior four 
legs mostly reddish; posterior trochanters of male with short, coarse bristles. Length, 
8 to 10 mm. 

Male. — ^Head whitish poUinose, the frontal vitta black, the ocellar triangle sur- 
rounded by whitish. Front scarcely one-fifth of the head-width, with three or four 
pairs of f rentals on the anterior half; ocellars long; outer verticals absent; occiput 
and cheeks with black hair; cheeks two-sevenths as wide as the eye-height. Paran 
facials wider than the third antennal segment. Palpi, proboscis and antennae black; 
basal antennal segments white above; arista long plumose. 

Thorax black, densely cinereous poUinose, the dorsum cinereous ydiowish; 
mesonotum with a pair of slender brown vittae just outside the acrostical line and in 
some views with blackish appearing vittae along the line of the dorsocentrals. Acros- 
ticals, 0-1; dorsocentrals, 2-3; anterior intra-alar strong; prealar absent; four pairs 
of marginal scutellars, two pairs weak; stemopleurals, 2-2, the hairs bristle-like; 
sternopleura with a tuft of bristles immediately in front of and between the middle 
coxae. 
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Coxae black, cinereous poliinose, the posterior pair with rather abundant bristly 
hairs apicaily in front. Trochanters red, the posterior pair with abundant, short, 
stout bristles below. Anterior femora black, cinereous poliinose, with rather abundant 
bristles on the basal fourth below, the usual row of posterodorsal and posteroventral 
bristles and many bristles between these rows except apicaily; middle femora black, 
gray poliinose, with both ends broadly reddish; with rather numerous bristles pos- 
teriorly and posteroventrally, a row of strong bristles on the anterodorsal surface and 
an incomplete antero ventral row, the hair rather long basally; posterior femora 
reddish, usually broadly black, and gray poliinose in the middle, with rather abimdant, 
long bristles anteroventrally, a row anterodorsally and fine bristly hair on the apical 
half of the posteroventral surface. Anterior tibiae reddish yellow, clothed beneath 
with very long, coarse, black hair which becomes soft and brown in color apicaily; 
middle tibiae reddish yellow, the lower apex produced triangularly forward and densely 
clothed with short black hair, posteriorly with two bristles, before the apex on the 
under surface with an unusually coarse bristle which is gently, doubly curved near 
the apical filfth; posterior tibiae gently arcuate, reddish yellow, beneath with mod- 
erately abxmdant, but by no means dense, long black hair, anterodorsally with two 
bristles near the middle, posterodorsally with long, fine bristles. Tarsi black, the 
anterior pair clothed behind with moderately long black hair; basal segment of the 
middle tarsi with a posterodorsal row of short black bristles and below these, just 
before the middle, subtriangularly produced, the process bearing short, black bristly 
hairs; posterior tarsi simple. 

W ings cinereous hyaline, somewhat yellowish basally, vdth the usual three brown 
spots. Squamae white. Halteres yellow. 

Abdomen cinereous poliinose; second and third segments each with a pair of 
broadly separated brown spots, the second with quite weak marginal bristles in the 
middle, the third and fourth each with strong marginals, the fourth vith strong discals, 
the third with one or two pairs of short discals. Ventral ^rders of the tergites with 
abundant soft hair. Stemites brown, thinly poliinose. Lobes of fifth sternite reddish 
and unusually short for the genus. Genitalia large, cinereous poliinose, rather long- 
haired. 

Female. — ^Front almost half as wide as the head, vith the white of the ocellar 
triangle extending more than halfway to the antennae; four pairs of frontals and a row 
of hairs outside them. Three or four stemopleurals. Anterior femora black, cinere- 
ous poliinose; tibiae and posterior four femora reddish yellow; tarsi black. Fourth 
abdominal segment without marginals, carinate at the apex above. 

Types. Holotype, male, allotype, female, and two male paratypes, Witzie- 
shork, South East .^rica (Janson), received from Mr. C. J. Wainwright. 

Despite the fact that this species has the lobes of the fifth sternite 
much shorter than in the other species I have seen, it seems to belong to 
this genus, since in all other respects the male is quite typical. 

Idiopygus bequaerti, new species 

Mesonotum black with two cinereous vittae and the lateral borders cinereous; 
femora broadly reddish basally. Length, 6.5 mm. 

Male. Head black, whitish poliinose, the parafacials silvery. Front one-eighth 
the head-width, black, the orbits narrow; four pairs of frontals on the anterior half, 
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the posterior ones weakest; ocellars long and strong. Hair black. Cheeks one-fifth 
as wide as the eye-height. Parafacials narrower than the antennae. Proboscis, 
palpi, and antennae blackish; arista long plumose, brownish sub-basally. Eyes bare. 

Thorax black; mesonotum brown pollinose, the broad sides and a pair of mod- 
erately wide vittae along the dorsocentral line cinereous white, the median vittae 
appearing partly black in some lights. Acrosticals absent; dorsocentrals, 2-3; an- 
terior sublateral and prealar bristles absent; two pairs of strong scutellars, the apical 
pair decussate; sternopleurals, 1-2, the hair long and coarse. Scutellum brown 
with the border broadly gray except at the apex. Pleura cinereous pollinose, the 
mesopleura and upper part of the pteroplem’a brown or blackish. 

Legs black, the basal third of the anterior and two-thirds of the posterior four 
femora reddish. Posterior femora with a row of anteroventral bristles on the apical 
half and two or three on the posteroventral surface; all the tibiae with two posterior 
bristles, the posterior pair with two long anterodorsal bristles medianly; anterior 
tarsi with apical posterior sensory hairs on each segment. 

Wings cinereous hyaline, with the usual three blackish spots. Squamae white. 
Halteres yellow. 

Abdomen black, cinereous pollinose, each segment with a median brown triangle 
which reaches the base broadly and expands posteriorly to form an apical fascia, 
which in turn expands to form less conspicuous lateral triangles, the brown markings 
on the first segment not extending forward in the middle, but emai^inate, leaving two 
short, brown triangles projecting forward; on the fourth segment the posterior brown 
fascia is narrow and the median vitta less triangular. Lobes of fifth stemite long, 
rather shining, with bristles apically. Genitalia brownish pollinose. 

Holotypb. — Male, Rueru, southwest Mikeno, Belgian Congo, March 10, 1927, 
9500 ft. (J. Bequaert). 

This species agrees with vilUpes Malloch in having the pteropleura 
wholly bare. 


Idiopygus qtiadruplex Stein 

Mydaea quadruplex Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 489. 

This species is unknown to me, but it is very similar in color to 
bequaerti, new species. However, it has the front femora wholly black 
and cinereous-poUinose thorax, the mesonotum with four narrow brown 
vittae. It was described from Abyssinia. 


Idiopygus villipes Malloch 

Malloch, 1921, Ann. Mag. Nat. Hist., VTII, p. 232. 

Described from Kenya. 

Readily recognized by the wholly black legs and villous anterior and 
posterior tibiae, the hair being about as long as the tibial thickness. 
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Idiopygus ulxindi Malloch 

Idiapygus trochanieraius Malloch, 1921, Ann. Mag. Nat. Hist., VIII, p. 233 
(not Stein ?). 

IdiopygtLs ulundi Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 134. 

? Mydaea trochanterata Stein, 1914, ‘Voy. AUauad and Jeann.,’ Dipt., p. 110. 

f Idiopygus trochanleratits Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 134. 

This species, if there is only one species possessing the character of 
wholly black legs and coarsely setose posterior trochanters, will be 
readily recognized. It seems likely that only one species is represented, 
but this cannot be definitely determined from the descriptions. Stein 
described Mydaea troeharderaia from East Africa, whereas the type of 
ulundi was from Natal. The short spines on the posterior trochanters 
are stout and bent at a right angle apically. 


Idiopygus tadmaculatus Stein 

SpUographa irimaculata Stein, 1906, Berl. Ent. Zeitschr., LI, p. 58. 

Black, legs not villous; brown median mesonotal vitta extending 
over the scutellum. Length, 6 mm. 

Male. — Head white pollinose; frontal vitta wide, dull black; 
front one-eighth of the head-width; three or four pairs of frontals, the 
upper ones weak; ocellars long; outer verticals absent. Hair black. 
Cheeks slightly more than one-Mth as wide as the eye-height. Para- 
facials about as wide as the third antennal segment. Proboscis, palpi 
and antennae brown; arista long plumose. Eyes practically bare. 

Thorax cinerbous-white pollinose, the mesonotum with three broad 
brown vittae, the median one extending to the apex of the scutellum. 
Acrosticals absent; dorsocentrals, 2--3; one intra-alar; supra-alar very 
long; preaJar absent; sternopleurals, 1-2, the lower one far from the 
posterior. 

Legs blackish, the femora with thin grayish or pale brownish pollen. 
Anterior femora with long, bristly hair behind and a row of bristles 
above and below; middle femora with a row of anterior bristles on the 
basal half, fine, bristly hairs on the anteroventral surface and an in- 
complete row of posteroventral bristles; posterior femora with a row of 
anteroventral bristles which curves upward so as to arise on the anterior 
surface on almost the basal half, an anterodorsaJ row of bristles, and two 
moderately long, coarse spines on the ventral surface, one at the basal 
fourth, the other near the middle. Anterior tibiae with a weak posterior 
bristle; middle tibiae with two posterodorsal bristles; posterior tibiae 
with a long anterodorsal bristle near the middle, a weak posterodorsal 
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bristle beyond the middle, and three or four bristly hairs on the postero- 
ventral surface. Tarsi simple. 

Wings cinereous hyaline, with brown tinge toward the base, with the 
usual three brown spots. Squamae white. Halteres yellow. 

Abdomen grayish pollinose, the tergites each bearing a very large 
brownish triangle which reaches the anterior margin and sides and is 
inclined to be produced forward just under the lateral edges, the triangle 
more or less divided in the middle on the basal two segments. Hair erect 
on the first segment, the following segments each with a row of weak 
discals and row of marginals. Venter cinereous pollinose; lobes of fifth 
sternite long, with row of long bristles laterally; genitalia brown 
pollinose. 

Female. — Front wide, a whitish triangle in front of the ocelli 
extending halfway to the antennae; parafrontaJs rather wide; five pairs 
of frontals, the upper two pairs reclinate outer verticals weak. Hair of 
the legs short; spines absent on posterior femora. Abdomen more ex- 
tensively grayish, the second segment with a pair of dorsal and lateral 
brown spots, the triangles broadly separated on the second and third 
segments and strongly expanded to form triangles on the under surface 
of the abdomen, the fourth segment with median brown vitta and weak 
lateral spots posteriorly; first and second segments without dorsal 
bristles, the third with a row of strong marginals, the fourth with a row 
of strong discals and weak marginals. 

Male and female, Burunga, Congo (J. Bequaert); male, Wagira, 
Gara Mulata, Abyssinia (G. Kristensen). 


Idiopygus hirtiventris Malloch 

Malloch, 1921, Ann. Mag. Nat. Hist., VTII, p. 232. 

Described from Nyasaland. 

Resembles trimaculata Stein but the median dark mesonotal vitta 
does not extend on to the scutellum, the hypopleura bears some fine 
hairs below the spiracle and the venter bears conspicuous, rather soft 
hairs. 


Idiopygus wroughtoni Malloch 
Malloch, 1928, Ann. Mag. Nat. Hist., I, p. 471. 

Similar to hirtiventris but the hypoplema is bare. The species was 
described from Natal. 
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FURTHER NOTES ON AFRICAN TRYPETIDAE (DIPTERA) IN 
THE COLLECTION OF THE AMERICAN MUSEUM OF 
NATURAL HISTORY, WITH DESCRIPTIONS OF 
THREE NEW SPECIES 

By H. K. Munro 

The following records deal with the balance of the Trypetidae 
material submitted to me and of which the Dacinae and certain Cerati- 
tinae were discussed in American Museum Novitates No. 597 (February, 
1933). The types of the new species are in The American Museum of 
Natural History. 

Carpophthoromyia amoena (Enderlein) 

Through an oversight it was not stated that the notes on this species 
made by me in the previous paper were based on specimens collected at 
Lukolela, left bank Congo River, 1° 5' S., January 13, 1931 (J. P. 
Chapin). 

Aciura haeznatopoda Bezzi 
A female, Addis Abbaba, Abyssinia, July 31, 1920. 

According to Hendel this species should be placed in his genus 
Metasphenisca. 

Spheniscomyia binaria (Loew) 

A male, Kamaniola, Belgian Congo, February 1, 1927. 

Pliomslaena bequaerti, new species 
This species seems to be allied to Pliomelaena caeca Bezzi, but differs from Bezzi’s 
description in having the frons wider, not narrower than an eye; the proboscis some- 
what elongate and geniculate, not short and thick; the thoracic pubescence white, not 
brown; and the hind crossvein outwardly curved, not straight. In the description 
of caeca j Bezzi states that the stigma is long, but does not state the length; in this 
species the stigma is about twice as long as its basal width. Further, Bezzi states 
that in caeca the third vein is bristly for its whole length, possibly an incorrect observar 
tion; in hequaerti it is rather sparsely setiferous to just beyond the upper crossvein. 

Both caeca and hequaerti differ from the other recorded species of Pliomdaena in 
the absence of an apical hyaline spot on the wing, but they may be retained in this 
genus owing to the general configuration and the bristly third vein. It may here be 
stated, although not always recorded in descriptions, that probably all species of 
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PUomelaena have the third vein bristly to some extent. In the description of the 
genotype, P. hrevijrom, Bezzi actually states that it is bare. This may be the case 
in the type specimen; but at any rate, the presence of setulae seems to be variable. 
In a series of P. hrevifrons in my collection, one, determined by Bezzi, has a few 
setulae present at the extreme base only (as may be the case in the type) but in 
others, among them another specimen determined by Bezzi, there are somewhat 
weak, scattered setulae present to beyond the upper crossvein. 

Male. — ^Length of body, 3.9 mm., of wing, 4.0 mm. Head and appendages gen- 
erally, yellow; length, height, width, 2: 3: 4; occiput black, broadly yellowish on 
margins, concave, not prominent below, bristles thickened, whitish; frons at vertex 
one and one-half times width of eye, narrowed to one and one-seventh as wide at 
antennae, as long as wide; yellow, with thickened yellow hairs on anterior two-thirds, 



Fig. 1. Pliomdaena hequaerti, new species. 


ocellar dot black, two superior orbital bristles, the upper yellow, three inferior, the 
lowest yellow and inconspicuous among ydlow hairs, ocellars long and strong, brown; 
lunula short, deeper yellow; antennae darker than head, nearly as long as face, third 
joint twice as long as wdde, upper edge straight, apex rounded, but upper corner 
almost a right angle; face short, epistome fairly prominent, cheeks and genae narrow, 
but not linear; oral opening large; proboscis with elongate, hooked labellae which are 
about as long as baustellum. 

Thorax normal (discolored in specimen), black; humeri, upper portion of pro- 
pleura, and more or less along notopleural suture to i^ing base, brownish or yellowish; 
dorsocentral bristles just behind suture, one mesopleural and sternopleuraL Scutellum 
blackish, broadly brownish or yellowish on hind half; four strong bristles of equal 
length. Legs light brownish. Halteres brownish. Wing (Fig. 1) black, ^dth rather 
few hyaline spots and indentations, no apical spot, veins black and barely visible, 
third vein bristly to a little past upper crossvein, costal bristle strong. Abdomen 
short, reddish black, with black, brown-shining pubescence especially toward apex 
where abdomen is more reddish; venter and genitalia reddish black. 

Type. — Male, Paiata, Liberia, October, 1926 (J. Bequaert). 

Euribia tristrigata Bezzi, 1918 

Several specimens of both sexes, Addis Abbaba, July 5, 1920. 

This species should probably be placed in Paroxyna Hendel, to 
which genus most of the African species of Ensina (sic. Bezzi) seem to 
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belong. E. tristrigata is possibly allied to the so-called ^^dvibia^^ group, 
with which it agrees in the similar, but more reduced, wing-pattern, and 
in having four scutellar bristles of equal length. 

Parozsma sororcula Wiedemann 

Two specimens, Addis Abbaba, July 5, 1920, and Djibuti-Addis 
Abbaba railroad, September 14-17, 1920. 

Parozyna ignobilis plebeja (Bezzi) 

Two specimens, Mulata Mts., Harrar Prov., Abyssinia, September 
22-25, 1920, and Rueru, southwest Mikeno, Belgian Congo, March 1927. 

Parozyna anoznalina (Bezzi) 

Spathulina anomalina Bezzi, 1924, Ann. S. Afr. Mus., XIX, p. 536, PL xiv, 
fig. 87. 

Two males and two females, Addis Abbaba, Abyssinia, July 31, 1920. 

It has always puzzled me why Bezzi placed this species in the genus 
Spathulina, Besides the type, a male, I have two other males, also from 
Pretoria, that are identical with it. They are characterized by a reticu- 
late pattern much reduced to a few dark spots (at stigma, on each cross- 
vein, below tip of second vein and at apex of wing, where, too, there is 
no apical hyaline spot), the reticulation joining the spots being more or 
less disconnected. Besides these I have a reared series of specimens that 
agree closely with the type, but the reticulation is slightly more de- 
veloped and there is a hyaline apical spot; the latter, however, in some 
specimens has a tendency to disappear. It is with this series that the 
above four specimens from Addis Abbaba agree. 

Paroxyna anomalina (Bezzi) is very close to Paroxyna ignobilis 
(Loew), and I am not sure yet just how far they can be considered as 
distinct species. Typical specimens of P. ignobilis and of the variety 
plebeja Bezzi differ in having a paler and more decided and complete 
reticulation. 

Spheziella znarginata (Fallen) 

Three specimens, Addis Abbaba, Abyssinia, July 18-19, 1920. 

Trypanea hezapoda Bezzi 

A female, Langatown, Liberia, August, 1926 (J. Bequaert). 

The specimen agrees with Bezzi's description, except that there are 
three inferior orbital bristles, the lowest yellow. The base of the ovi- 
positor is a little longer than the last segment. 
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Trypanea bisreducta Bezzi 
A male, Addis Abbaba, Abyssinia, July 5, 1920. 

In Bezzi^s tables (1924, Bull. Ent. Res., XV, p. 143) this specimen runs 
to Trypanea aira Walker, but, as I have pointed out (1933, Dept. Agric. 
S. Afr. Ent. Memoir, VIII, p. 40), Walker’s species cannot be recognized. 
On comparison with South African material, the specimen may safely 
be regarded as hisreducta^ being one of those rarer cases in which there are 
two complete rays across the second posterior cell. 

Acanthiophilus brunneus, new species 
Very similar to A. helianthi Rossi, but with a more pronounced, differently 
arranged, wing-pattern, shorter stigma and distinctly brownish dust on dorsum of 
thorax. 

Female. — ^Length of body, 5.3 mm., of wing 4.8 mm. Head as in helianthi, 
length about three-fourths height and not quite twice as wide; frons dull yellow, gray 
on orbits and behind, upper of the two superior orbital bristles yellow, three inferior 
orbitals, ocellars long; lunule large, semicircular, dull yellow; antennae about four- 
fifths length of face, upper point of third joint not quite as evident as in helianthi; 
face yellow, cheeks and genae narrow; oral opening wide; labellae short. Thorax 
normal, black, thickly dusted with Dresden bro^m, slight median and dorsocentral 
darker stripes, more blackish on sides and below, sparse white pubescence, dorso- 
central bristles just behind sutxire. Scutellum as thorax, four bristles, apicals short. 
Legs as in heUanlhi, reddish; wing normal; reduced pattern, stigma and just below, 
black, terminal spot more or less tending to become reticulate below, but no rays; a 
slight inf uscation over crossveins, and slight irregular reticulation at end of discal cell. 
Abdomen black, thinly gray-dusted; pubescence black; base of ovipositor shining 
black, with black pubescence, paler anteriorly, elongate, length 1.0 mm., as long as 
last five segments of abdomen. 

Type. — ^Female and two paratype females, Burunga, Congo, 1° 30' S., 29° 18' E., 
and a paratype female, Addis Abbaba, Abyssinia, August 30, 1920. 

Acanthiophilus griseus, new species 
A pale brownish species of much the same size and appearance as Acanthiophilus 
xiphiaa (Bezzi), which was described as a Euribia. The type of xiphias, also a female, 
which is in the Hungarian National Museum, Budapest, I have been able to examine 
through the kindness of Dr. Z. Szilady. The females may be at once distinguished by 
the great length of the base of the ovipositor in xiphias, in which it is as long as the 
rest of the body, including the head; in this new species it is only as long as the ab- 
domen. In addition, the pubescence on the dorsum of the thorax is golden yellow in 
xiphias, whereas in griseus it is white; the pale wing-patterns of both show in the 
latter a series of three darker spots along the costa, but not in the former. 

Female. — ^Length of body, 5.7 mm.; of wing, 5.3 mm. Head of normal shape, 
dull waxy ydlow, occiput darker and ocellar dot black, occipital bristles yellow; 
frons £d>out one-tenth longer than wide and slightly narrowed to antennae, two-fifths 
wider than an eye, bristles black, except upper of two superior orbitals yellow, three 
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inferior orbitals, ocellars strong, very slight whitish pubescence anteriorly and on sides; 
Antennae three-fourths length of face, darker yellow, third joint rounded at end, 
second with numerous black setulae; arista brownish at base, flagellum black; face 
flat, epistome moderately prominent, cheeks one-third and genae as wide as third 
antennal joint; palpi with black setulae at end; labellae short. Thorax normal, 
black except yellow below wing base, moderately gray-dusted, pubescence white, 
bristles blackish, dorsocentrals just behind suture, an extra whitish bristle below the 
mesopleural and the pteropleural; scutellum as thorax, pubescence longer, almost 
hairlike, the apical pair of bristles three-fourths length of basals. Halteres yellow; 
squamae yellowish, earlike. Legs almost chestnut, front femora with a row of yellow- 
ish bristles above, and of longer, blackish bristles on lower edge, middle and hind 
coxae with short row of flattened, yellowish bristles on outer side (not visible on first 
pair). Wing normal, not as narrow as in xiphias; third vein gently bent downward 
toward its outer end, a single setula on basal swelling; stigma yellow; base of wing 
hyaline, a faint reticulate pattern on outer half with darker spots on costa, one at 
costal bristle, one at tip of marginal cell, and one about midway betw’een. Abdomen 
shining black, with slight gray dust, pubescence yellow, longer than on thorax, base 
of ovipositor shining black, with black pubescence, elongate, about as long as pre- 
abdomen. 

Type. — ^A female, Addis Abbaba, Abyssinia, August 12, 1920. 

Rhabdochaeta nigra Bezzi 

A rather small, somewhat teneral specimen, Bakratown, Liberia, 
October, 1916 (J. Bequaert). 

I was fortunately able to compare this specimen with the type, but 
owing to its poor condition nothing much can be said. In this specimen 
the white spots in the submarginal and j&rst basal cells appear larger, 
the third antennal joint rather blackened, and the dorsum of the thorax 
more uniformly gray-dusted. 
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FRONTAL PROTUBERANCES IN HORSES 

AN EXPLANATION OF THE SO-CALLED “HORNED” HORSE 
By S. Harmsted Chubb 

Many of those who are associated with or are particularly interested 
in horses have seen or heard reports of “homed” horses. It is true that 
occasionally a horse appears with a pair of small protuberances on the 
forehead above the eyes and a little toward the median line of the skull. 
Although these protuberances are commonly spoken of as “horns,” 
they should not be associated in any way with true horns, such as we 
jSnd in the cattle, sheep, goats, and antelopes. WMle horns are simply 
modified hair, a dermal growth, with a bone process rising from the skull 
to support them, the protuberances on horses' foreheads, though com- 
posed of bone, never have any suggestion of a homy growth over them 
but are covered with skin and the usual growth of hair. The occasional 
development of these abnormalities in horses has attracted considerable 
attention and prompted a good deal of discussion among scientists as 
to its cause and possible significance. 

The writer has at hand more than a dozen authentic reports of 
horses having such protuberances. It did not escape the notice of 
Darwin who, in ^ The Variation of Animals and Plants Under Domestica- 
tion,' (1) published in 1867, wrote as follows: “In various countries 
hor nlik e projections have been observed on the frontal bones of the horse : 
in one case described by Mr. Perdval (2) they arose about two inches 
above the orbital processes, and were ‘very like those in a calf from five 
to six months old,' being from one-half to three-quarters of an inch in 
length. Azara (3) has described two cases in South America in which 
the projections were between three and four inches in length: other 
instances have occurred in Spain.” 

Lydekker (4) cites a number of examples and gives an illustration of 
a skuU bearing protuberances. The subject also is discussed at some 
length by Winogradow and Frolow (5), by Cunningham (6), and others. 

Mr. Alfred J. Day of Fontwell, England, has kindly sent us plaster 
casts of the foreheads of two thoroughbred horses, “Domain,” four years 
old, and “The Swamper,” two years old, which show very clearly typical 
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examples of these protuberances. A photograph of one of these casts is 
shown in figure 1, where it 'will be seen that the normal growth of hair 
extends uniformly over the protuberances. The horses from which these 
casts were taken were under Mr. Day^s observation for some time and 
were described by him in a paper, ‘ Rudimentary Horns in Horses,’ which 
he has sent me and which he tells me was read by Dr. Eustace (7) before 
the Linnaean Society of London in Jime, 1903. He writes as follows: 
“These animals have rudimentary bosses of bone on the forehead: in 
the younger of the two animals the breeder informed me when I pur- 
chased it that they did not appear until about six months after birth, 



Fig. 1. Plaster cast of the forehead of “Domain,” a thoroughbred horse four 
years old, showing frontal protuberances. 

It be seen that the normal growth of hair extends uniformly over the protuberances. Cast 
presented by Mr. Alfred J, Day. 

and in both horses the near or left horn is larger than the right. ... In 
the elder horse, “Domain,” the left boss is about an inch in length, which 
has slightly increased during the two years it has been under my 
observation.” . 

There are on exhibition in the British Museum (Natural History) 
two skulls as well as Mr. Da 3 r^s plaster casts, which show conditions 
practically identical to those so often described. 

Although for many years I have been interested in this subject, the 
present investigation probably would not have been made at this time 
had it not been for Mr. Day’s generosity in giving us these plaster casts. 





Fig. 2. Two cases of frontal protuberances- 
A , a work horse having symmetrical but small protuberances. Owned by Sheffield 
Farms Company. 

a heavy type horse, thirteen years old, showing protuberances not quite 
symmetrical, the left, the larger one, being three-fourths inches high. Owned by 
Borden's Farm Products Company. 

C, side view of B, 
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and also in sending us reports of other cases that have come under his 
observation. 

Recently I have made a systematic search among the horses of 
New York City, having examined three thousand one hundred eighty 
horses, in the hope of finding a few well-defined cases of frontal pro- 
tuberances and also of establishing an approximate estimate of the 
percentage of its occurrence. 

Here I wish to express my appreciation of the courtesy and kind 
cooperation shown by many owners of horses, particularly by Mr. 
Lagerquist of the SheflBield Farms Company, and by Mr. Bates and 
Mr. Evans of the Borden’s Farm Products Company, who have ren- 
dered valuable assistance in giving me a free hand in their many stables. 

Among this large number of horses examined only five of the much 
sought abnormalities were found. This is a very small percentage for 
New York Qty, but, no doubt, a horse breeding section would show a 
much higher percentage, as the stock offered in a city market would be 
more or less selected. In this discrimination, anything that might be 
regarded as a serious pathological condition or a blemish might cause the 
individual to be discarded even though the protuberances under consid- 
eration would not detract in the least from the practical value of the 
horse. 

The most well-defined case met with is illustrated in figure 2, B and 
C, a heavy type of work horse thirteen years old, now in the service of 
Borden Company. In this case, however, the protuberances are much 
less prominent than in many of those that have been reported. In 
another respect this individual is not quite typical, as the protuberance 
on the left side, which rises three-fourths of an inch above the plane of 
the forehead, is perceptibly larger than the one on the right. They are 
located on the frontal bone three and one-half inches apart and three and 
one-fourth inches from the borders of the orbits. 

At one of the many Sheffield Farms’ stables visited, a white horse 
(Fig, 2, A) was found with a symmetrical pair of small protuberances. 
In addition to those figured, three cases were found where the protuber- 
ances were equally developed but not sufficiently pronounced to attract 
special attention. 

Although many writers have called attention to these frontal 
protulverances, so far as I have learned no satisfactory explanation of 
their occurrence has been offered. There are those who would regard 
these abnormalities as reversions, a manifestation of the tendency to 
harp back to some ancestor of the remote past, but, as the evolution of 
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the Equidae is now well known as far back as Eohippus of the Lower 
Eocene, and as none of the fossil remains shows any indication of “ horns, 
this theory seems hardly tenable. Winogradow suggests that it may be a 
reversion to a reptilian ancestor, but this would require a strain of the 
imagination quite unnecessary if there is an explanation near at hand. 

Then there are others who would look upon these ‘'horns” as being 
prophetic and would expect that in ages to come horses will be equipped 
with these implements, impediments, or ornaments, as the case may be. 
This theory is diflBicult to controvert, for who shall say what the appear- 
ance of a horse may be only a few million years hence. 

But should we not first “seek diligently” for a more tangible ex- 
planation? It is true that abnormal enlargements may appear in or 
under the skin at any part of the body. However, the fact that there 
seems to be a striking uniformity in the appearance and location of 
these small protuberances, that they are in the bone, and also that they 
occur in pairs, would lead one to look for a structural cause for their 
presence rather than for a pathological condition. 

The most hopeful line of investigation, therefore, has been found 
in the singular behavior of the orbitosphenoid wings of the sphenoid 
complex in the Equidae, notwithstanding the fact that these wings have 
their origin at the base of the cranium, while the point of our present 
interest is at the top of the skull. 

The sphenoid complex, in the foetal stage, is one of the bones that is 
preformed in cartilage, differing in this respect from those cranial bones 
that are of intermembranal formation. It is one of the few bones of the 
skull not occurring in pairs, being central and intersected by the median 
line of the skull. This bone is located in the anteroventral and lateral 
portions of the cranium, and in the Equidae, as in most of the ungulates, 
forms a considerable part of the floor and wall of the brain cavity. 

The sphenoid complex has a pair of wing-like extensions known as 
the orbitosphenoids. Each of these orbitosphenoids extends outward 
and upward along the inside of a part of the frontal bone, with the 
upper border inserted into a fissure between an inner and an outer wall 
of the frontal. This bone is best seen in a view of the interior of the 
sectioned skull of a colt eleven months old (Fig. 3, Specimen No. 38) 
where the greater part of the cartilage is' now replaced by bone, although 
from a lateral view of the same specimen (Fig. 4, os.) smaller parts of 
the bone can be seen: a narrow strip in the posterior region of the orbit, 
exposed to view by the removal of the 2 ygomatic arch, and another, 
exposed by an opening cut in the outer wall of the frontal. 




Fig. 3. Median section of the skull of a colt eleven months old, showing interior 
of brain cavity. 

orbitosphenoid; os. c., part of the cartilaginous portion of the orbitosphenoid where it enters 
the frontal fissure; frontal; ps,, xjresphenoid; 6s., basisphenoid; 6oc., basioccipital; pa., parietal; 
sQ,t sqaamosal; Specimen No. 38. natural size. 


OS. c. c. 



Fig. 4. Lateral view of the skull of a colt eleven months old, with zygomatic 
arch and section of frontal removed. 

M., part of orbitosphenoid where it appears through the narrow openingin the frontal, alsoits upper 
portion where it is exposed bsf the removal of the outer wall of the frontal; os. c., that part of the orbito* 
sphenoid which, in the eolt, is still represented in cartilage but will later be replaced b;sr bone; c., cut 
surface of bone; frontal; a./., orbital wall of frontal; opf.for,^ optic foramen; as., alisphenoid; hs., 
basisphenoid; pi. pidatine. Specimen No. 38. ^ natural sise. 


6 






7 





8 AMERICAN MUSEUM NOVITATES [No. 740 

Now, upon considering an early foetal stage, we find that the central 
body of the sphenoid begins its calcification while the orbitosphenoid 
extension still remains represented in preformed cartilage. Soon bone 
begins to replace the cartilage in the lower portion of the orbitosphenoid, 
but long before the bone has extended to the upper part a strange de- 
velopment takes place. It would seem that the upward growth of the 
orbitosphenoid is just a little too rapid for the outside expansion of 
the growing skull. Consequently, while it is still in soft cartilaginous 
form, it forces its way into the fissure of the frontal and finally perfor- 
ates the bone, so that a portion of the cartilaginous edge of the orbito- 
sphenoid appears through the surface of the frontal bone at a point on 
the forehead corresponding to the position of the so-called “ horns, 
as shown in figure 5. 

Although this interesting phase of development appears early in the 
prenatal stage it continues in a greater or less degree until shortly after 
birth when, normally, the growing skull overtakes the precocious growth 
of the orbitosphenoid, leaving its upper edge below the surface of the 
frontal. Then the perforation fills with new bone and disappears. 

It has been said that a tallow candle can be shot through an oak 
board. I have not tried this interesting experiment but, if true, it would 
seem no stranger than that soft cartilage should force its way through a 
much harder frontal bone. 

Upon the examination of many specimens it seems that this excit- 
ing race in the speed of growth is a close one and, while the frontal has 
by far the better chance, the finish is never quite certain. During the 
foetal stage, the lead is sometimes transferred from one to the other in a 
given individual so that the frontal may be perforated, then filled, and 
again perforated. Now, if later in the period of colthood, for some reason, 
the orbitosphenoid should persist in the lead, the natural tendency would 
be for the frontal bone to build up over the obstruction. Then we would 
have the phenomenon of a “horned” horse. Indeed, the specimen 
shown in figure 6, a skull about five weeks old, seems to be approaching 
this condition. It will be seen that the edges of the perforation, through 
which the cartilage protrudes, are inclined upward as if in the process of 
covering the protruding cartilage; and had the colt lived it would, no 
doubt, have developed a pair of prominences on the forehead. Un- 
fortunately, owing to its curtailed career, it never quite attained the 
distinction of becoming a “homed” horse. 

Referring again to figure 4, where a portion of the outer wall of 
the frontal bone has been removed, it wiU be seen that a considerable 
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portion of the orbitosphenoid is still in cartilaginous form. When the 
skull is fully grown, this cartilage will have been replaced by bone and 
the upper border of the mature orbitosphenoid will be only a scant 
eighth of an inch beneath the surface of the frontal bone. This seems a 
rather narrow margin of safety by which any individual may escape 
developing a pair of frontal protuberances that would make him eligible 
for a “freak show.’’ 

In general appearance the orbitosphenoid in the Artiodactyls is 
similar to that of the Equidae and enters the frontal fissure as in the 
horse but does not appear to outgrow the frontal, so that there is no 
competition and no perforation of the frontal bone, so far as I have 
observed. 

For many years I have hoped to procure the skull of a fully mature 
horse showing these abnormalities. When successful, I feel sure that a 
careful examination of the frontal region will add even further evidence 
in support of the above deductions. 

It has been shown that the perforation of the frontal bones by the 
orbitosphenoids is a perfectly normal occurrence during foetal life, that 
occasionally a shght overgrowth of these wings persists after birth, and 
that, in such a case, the frontal bones build up ossified material over these 
parts of the protruding orbitosphenoid wings; thus these prominences be- 
come permanent and the so-called “homed” horse results. Frontal 
protuberances in horses should be looked upon, therefore, not as a rever- 
sion to an ancestral or as a rudiment of some future development, 
or even as a pathological condition, but as a result of a peculiar method 
of constmction which, in rare cases, becomes only slightly modified and 
yet affects the contour of the mature skull. 
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PRIMITIVE ARCHIDISKODON AND PALAE6L0X0D0N OF 

SOUTH AFRICA! 

By Henry Fairfield Osborn 

Every year brings fresh proof that Africa was the center of the origin 
and adaptive radiation of the Proboscidea. Since 1907 numerous more 
or less primitive superior and inferior grinding teeth have been discovered 
from the Vaal River terraces and other localities of the Transvaal, South 
Africa. The geologic level and localities are chiefly on the (1) higher 
and most ancient terrace (200-300 feet) of the Vaal River; (2) middle 
terrace (60-80 feet) of the Vaal River; (3) lowest and most recent terrace 
(40 feet) of the Vaal River. Theoretically the lowest terrace may be as 
old as the lower levels of the middle terrace. Flint implements occur in 
the middle and lower terraces only (Dart, 1929). In Osborn's opinion 
the Archidiskodon Bvh'planifrons, and Arclaidiskodon proplanifrons, new 
species, types foimd in the middle terrace were washed in from an older 
Pliocene horizon. 

Certaia of the Tyansvaal grinding teeth surely belong to very primi- 
tive stages of Archidiskodon; others probably belong to primitive stages 
of Palaeoloxodon and were originally referred to Loxodonta, to Archidis- 
kodon and to Pilgrimia? Only by careful comparison and analysis is it 
possible to separate the species belonging to these several genera from 
each other. 

Up to the present time the nineteen species described by W. B. 
Scott (1907), Raymond A, Dart (1927, 1929), S. H. Haughton (1922, 
1932) and H. F. Osborn (1928) are provisionally referred as follows: 


^This is the thirty-third oontribution by the author on the evolutiozL and o l aE Bi fi ca tion of the 
Prob^cidea. 

*P^grimia Osborn (December 20, 1924) is antedated by Palaeoloxodon Maisumoto (September 20, 
1924). 
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Locality 


Zululand 

?Middle terrace, Vaal River 


Lowest terrace, Vaal River 

Lowest terrace, Vaal River 

?Middle terrace (lower), Vaal 
River 

Lowest terrace, Vaal River 

Middle terrace (lower), Sydney- 
on-Vaal 

Middle terrace Cower), Sydney- 
on-Vaal 

Middle terrace (lower), Sydney- 
on- Vaal 

?Middle terrace, Vaal River 

Lowest terrace, Vaal River 

Middle terrace, Vaal River 
Lowest terrace, Vaal River 
Lowest terrace, Vaal River 
Pniel Estate, ? River 
?Recent, Limpopo River 
?Recent, Steelpoort River 

?Middle Terrace, Vaal River 

Higher terrace, Vaal River 


Pkesbnt 

Original Reference Generic 

Reference 


Loxodonzulu^Goit, 1907 
LoxodorUa griqua Haughton, 
1922 

Archidiskodon transvaalensis 
Dart, 1927 

Archidiskodon sheppardi Dart, 

1927 

Archidiskodon subpktnifrons 
Osborn, 1928 

Archidiskodon hroomi Osborn, 

1928 

Archidiskodon vancdpheni 
Dart, 1929 

Archidiskodon loxodontoides 
Dart, 1929 

Archidiskodon miUdti Dart, 

1929 

Archidiskodon andrewsi Dart, 
1929 

Archidiskodon hanekomi Dart, 
1929 


=Loxodonta 

^Metarchidis- 
kodon, n. g. 

= Pcdaeoloxodon 

— Pcdaeoloxodon 

— Archidiskodcm 
= Archidiskodcm 

— A rchidiskodon 
= Archidiskodon 

— Archidiskodcm 

— JPalaeoloxodon 
= Pcdaecibxodon 


Archidiskodon yorki Dart, 1929 = Archidiskodon 

Pdgrimia yorki Dart, 1929 = Palaeoloxodcm 

Pilgrimia wUmani Dart, 1929 = Pcdaeoloxodon 

PUgrimia kuhni Dart, 1929 = Pcdoeoloxodcm 

LoxodorUa prima Dart, 1929 = Loxodonta 

LoxodorUa africana var. obliqua 
Dart, 1982 = LoxodorUa 

Pilgrimia archidiskodorUoides 
Haughton, 1932 = Pcdaeoloxodon 

Pilgrimia subardiqua Haughton, 

1932 —LoxodorUa 


Summing up these spedes, the ascending geologic level records (Dart, 
Haughton) are as follows (Table I) : 





J CejztirrLeters 


External 


^1 






I y^7iat.size Mcyregor Alas, 3920 

Type. Archidiskodon subplmlfrons. 0sborn./928 

Fig. 1. Type, right third inferior molar, RM 3 , of Arckidi^- 
Jcodon stibplanifrons Osborn, 1928, from the middle terrace, 
Sydney-on-Vaal, South Africa. McGregor Museum 3920, 
Kimberley, South Africa; cast Amer. Mus. 29124. One-haJf 
natural size. 

A, crown view, c — cement, d — dentine. line of midsection. 
Al, the same in midsection, exhibiting six ridge plates. 
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Type. ArMdi^kodon propLanifrons. Osborn. 1954- 

Fig. 2. Type, right third superior molar, RM®, of Archidiskodon proplanifronSy 
new species, after original. McGregor Museum 4334, Kimberley, ^uth Africa; 
cast Amer. Mus, 26969. One-half natural size. 

B, crown view showing 5% ridge plates, very broad cement areas — c, c, c; six 
plates represented by two conelets. Bl, section of the same showing cementr-filled 
ridge plates more widely open than in A. subplanifrons. 

By their outstanding characters these species divide into four groups 
as follows (Table TI) : 
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The above phylogenetic arrangement is provisional. Only by the 
longitudinal sectioning method of Falconer is it possible to ascertain the 
true structural relationships of these Proboscidean molars. This is 
illustrated in the wide difference between sections of M, griqua (Fig. 3) 


External L M ^ 
Tiat size 



McQregorMus, 5686 

Type. Loxodonta griqua 
ffajiykton, 9922 


Fig. 3. Type of ^^Loxodcmla " griqua Haughton, 1922. McGregor Museum 3686, 
Kimberley, South Africa. Supposed third, fourth and fifth ridge plates of an LM*. 
Observe very deep U-shaped valleys, thick simply folded enamel with very prominent 
looi>ed post-sinus folds. Type figure of MetarchidiBkodon, new genus. One-haJf 
natural size. 


and P. andrewsi (Fig. 5), also in the wide difference between the sections 
of A, sybplanifrons (Fig. 1) and A, proplanifrons (Fig. 2). A very inter- 
esting comparison is that of the planifrons series of Africa and the 
Siwaliks of India analysed as follows (Table III) : 


Table III. — Cobiparativb Mbasukbments op the Pbimitivb Species op Archidiskodon 
PKOM THE Transvaal and prom the Upper Siwaliks op India 
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A. proplanifrons proves to be by far the most primitive elephantoid 
thus far discovered; the types of A. subplanifrons and of A. proplani- 
frons, although recorded from the middle terrace, were probably washed 
from older Pliocene deposits into the Pleistocene terrace gravels. Both 
types are much more primitive than the most primitive molars thus far 
cfccovered by Falconer and Bamum Brown in the Upper Pliocenb 
Siwaliks of India. 

Archidiskodon subplanifrons group 

The author owes the present rare opportunity to revise his own 
previous opinions and those of Haughton and Dart to the courtesy and 
confidence of Curator Wilman of the McGregor Museum in Kimberley, 
South Africa, who forwarded the original fossil types of A. subplanifrons 
(Fig. 1) and P. andrewsi (Fig. 6), enabling us to distinguish ancestral 
Palaeohxodon from ancestral Archidiskodon. First, let us briefly review 
and expand the characters of the first-mentioned species: 

Archidi^odon subplanifrons Osborn, 1928 
Type: Right third inferior molar, five ridge plates exposed, sixth buried in 
cement, ridge plate 1 imperfect. McGregor Museum 3920, cast Amer. Mus. 21924. 

Length of type molar =153 mm., breadth =101 mm., index =66. 

Enamel length, restored =650 mm-, enamel area =2600 sq. mm. 

Average enamel thickness =4 mm. 

Ridge plates, number =6, postconvex, preconcave, 5-6 suboval to round conelets 
with double central folds in the ridge plate. 

Ridge plates per 100 mm. = 4. 

Erroneously referred by Haughton (1932, page 2) to Archidiskodon 
subplanifrons is the much more primitive specimen (McGregor Museum 
4334), herewith made the type of Archidiskodon proplanifrons, 

Archidiskodon proplanifrons, new species 

Type: Third superior molar of the right side with six complete ridge plates. 
McGregor Museum 4334, cast Amer. Mus. 26969. 

Recorded from Gong-Gong “at a depth of 56 feet in the ‘Middle Terrace,^ imder 
a boulder, at a distance of 450 yards from the Vaal River, thus occurring at a depth 
of from 10-15 feet below the level of the present river bed.”^ 

Length =179 mm., breadth =104 mm., index =58. 

Height of 5th ridge plate =55 mm. 

Enamel length, restored =690 mm. 

Average enamel thickness =5 mm. 

Ridge i^te, number =5^-6. Postconcave, preconvex, with 4-5 rounded cone- 
lets in the posterior plates and fi-6-f conelets in the anterior plates, slight median 
foldings in each transverse plate. 


^Haus^ton, 1932, page 2. 
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Fig. 4. Referred third right inferior molar, RMs, of Archidiekodon planifrons 
Falconer, 1845, from three miles north of Siswan, India. 8}^ [9] ridge plates. Internal 
aspect esdiibiting the gently folded section of the entire molar with rdativeiy low 
enamel ridge plates and estimated total enamel length of 810 mm. One-half natural size. 
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According to these measurements by Osborn, 1934, and those of 
Haughton, 1932, this type third right superior molar is the most primitive 
elephant tooth thus far discovered, even more primitive than Archidis- 
kodon suhplanifrms; it is indubitably an ancestral Archidiskodon with 
widely open valleys, summits of ridge plates much more widely separate 
til art in A. suhplanifronSj cement bathing the entire surface of the crown, 
median pair of conelets entirely distinct and undivided, total number 
of conelets estimated in the crown 26, as compared with total estimated 
number 34 in A. subplanifrons. 

The above species, Archidiskodon suhplanifrons Osborn, 1928, and 
the new species Archidiskodon proplanifrons, as tested by these thickly 
enameled, deeply cemented, low and spreading ridge plated, relatively 
broadened, third superior and inferior grinding teeth, are totally distinct 
from certain of the relatively thin enameled, high ridge plated, less 
deeply cemented, relatively narrow molar types which have been errone- 
ously referred by Haughton, Dart and Osborn to Archidiskodon, but 
more properly belong to Palaeoloxodon including its synonym 
Pilgrimia. 


Metarcbidiskodon griqua group 
Metarcliidiskodon, new genus 

This group includes the fragmentary type (Fig. 3) of Loxodonta^^ 
griqua Haughton, 1922, in which we observe the following distinctive 
characters: (1) Cement areas equal or exceed dentine areas; (2) pre- 
sinus folds absent or inconspicuous; very prominent post-sinus folds; 
(3) very deep U-shaped valleys extending to the bottom of the crown; 
this is a very important point. (4) These valleys are filled to the summit 
with cement. (5) Enamel ridge plates very deep, extending to the bottom 
of the crown, closely compressed with very narrow dentinal areas between. 

This specimen appears to belong to a distinct form of grinding tooth 
to which the new generic name Metarchidiskodon may be applied, and 
distinguished from Archidiskodon as follows: (1) M3 with a relatively 
long narrow crown; index cannot be estimated at present. (2) Deep U- 
shaped valleys filled with cement. (3) Enamel ridge plates extending to 
the bottom of the crown. (4) Very prominent post-sinus folds instead 
of median sinus expansion of the typical Archidiskodon (Figs. 1, 2, and 
4). Type species: Loxodonta griqua Haughton, 1932. Type figure 3, 
to be compared with the relatively narrow grinding teeth of similar 
molars observed in the Val d'Amo specimens and in British Museum 
M12641, M1^42, 
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Palaeoloxodon transvaalensis group 
The sectioned fragments of the type LMs (McGregor Museum"435) 
named Archidiskodon andrewd by Dart in 1929, differ very widely both 
from the sectioned grinders of Loxodonta*^ griqua just described in the 
relatively shallow enamel folds which are V-shaped and penetrate to 
only half the depth of the grinder as a whole. 






/znat^ AfcSresror Mas. 435 

Type. Archidiskodon. andremi. Dart, mo 

Fig. 6. Eestored type of “Archidiskodon” andrewsi Dart, 1929, McGr^or 
Museum 435, Kimberley, South Africa; east -Amer. Mus. 26968. Crown view re- 
stored with estimated 6^ ridge plates. Observe subequal cement and dentinal areas; 
pre- and post-sinus folds and two anterior ridges in contact; sharply V--sha^d 
valleys between enamel ridges which penetrate about half the crown, thus differing 
widely from the enamel ridge plates of A. subplanifrons. Thisisprovisionanyreferred 
to Palaeoloxodon. Ono-half natural size. 


14 


AMERICAN MUSEUM NOVITATES [No. 741 


?Primitive Palaeoloxodon. — A primitive or ancestral member of 
the Palaeoloxodon group may be this problematic A, andrewsi Dart 
(Fig. 5), a type which on sectioning and very careful reexamination by 
the present author, proves to be distinct both from A, planifrom (Fig. 4) 
and A. subplanifrons (Fig. 1). The fragmentary type, f.LMs, displays 
the following characters: Eidge plate height =48 mm. est., estimated 
number of ridge plates =6. Feeble prensinus fold; very prominent post- 
sinus fold. Valleys V-shaped. Estimated length =164 mm. Estimated 
breadth =83 mm ., estimated index =50. Enamel thick, crimped. It 
has been extremely diflSicult to restore this terribly shattered type speci- 
men and deduce its outstanding characters as listed above, from the 
enamel folds which certainly belong at the front and back of the third 
inferior grinding tooth. 

Typical Palaeoloxodon, — ^The type molars of the eight species re- 
ferred to Palaeoloxodon above are readily distinguished from Archidiskodon 
by the following five characters : (1) Dentine areas equal or exceed cement 
areas by relatively close compression of the ridge plates. (2) Absence 
of pre- and post-sinus central foldings, faint median expansion of the 
loxodont sinus. (3) Enamel relatively thin and more or less strongly 
and finely crimped. (4) Height of ridge plates increasing: P, kuhni 
=100 mm., P, wUmani =128 mm., P. archidiskodontoides =145 mm., 
P, sheppardi =188 mm., P. iransvaalensis =231 mm., P, hanekomi 
= 259 mm. (5) Number of ridge plates. It seems probable that Dart's 
type of A, sheppardiy displaying 1-13 ridge plates, is an LM^ in which 
case A . sheppardi becomes a synonym of A . iransvaalensis Dart with 1-14 
ridge plates. 


CONCLUSION 

The present author trusts that this statement of his own errors in 
treating members of this group, together with the introduction of the 
section method of Falconer may facilitate the reexamination and fresh 
interpretation of the generic and phylogenetic relations of these very 
important Transvaal types. 
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TWO NEW MAMMALS FROM KAZAKSTAN 

By George G. Goodwin 

The following descriptions are published in advance of a report on 
mammals collected in 1929 for The American Museum of Natural 
History by the Morden Graves North Asiatic Expedition. A detailed 
account of the collection will be given later. 

Crocidura suaTeolens mordeni, new species 

Type. — No. 85315, Amer. Mus. Nat. Hist., female, adult; Tuz Bulak, altitude 
600 feet; " 150 miles north of Kizil Orda (Perovsk), Kazakstan, Central Asia; October 
21, 1929; collector, George G. Goodwin. The type is a skin and skull in good 
condition. 

General Characters, — ^A small pale-colored white-toothed shrew about the 
size and general proportions of Crocidura lignicolor Miller, but color paler, under parts 
nearly pure white, this color extending well up over sides of body and face; tail 
relatively long, distinctly bicolor, the line of demarcation sharply indicated. 

Description. — ^Pelage moderately long and soft. Color of upper parts including 
upper siuface of tail uniform, between verona brown and wood brovm; fore and hind 
limbs and feet, lips, cheeks to eye, base of ear, and entire under parts white, lightly 
washed vsith pale buff. The dorsal area in the six paratypes varies in color from verona 
brown to pale wood brown, but under parts throughout the series are white. Skull 
about the size and general proportions of Crocidura lignicolor; the length of the upper 
tooth row averages slightly longer than in typical specimens from Djarkent, Eastern 
Turkestan, but general characters essentially the same. 

Measurements of Type. — ^Taken in the flesh: total length, 90 mm.; length of 
tail vertebrae, 30 mm.; hind foot, including claws, 12.5 mm. Skull: condylobasal 
length, 16.8 mm.; least interorbital breadth, 4 mm.; greatest breadth of brain ease, 
8.2 mm.; length of entire maxillary tooth row, 7.9 mm. 

Crocidura s. nmrdeni can readily be distinguished from Crocidura 
lignicolor by its white under parts and more sharply bicolor tail. I have 
not compared it with Crocidura ilensis Miller from Hi, but from the type 
description it differs in color, smaller feet, and some cranial characters. 
The type and six paratypes were taken in the open steppe country and 
in narrow ditches at the foot of an escarpment where the water from 
springs trickled down and dried up on the desert. Two specimens were 
taken at Tele Kul, sea level, in the flat, alkali lake district. 
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Microtus graves!, new species 

Type. — No. 85322, Amer. Mus. Nat. Hist.; male, adult; Tuz Bolak, altitude 
600 feet, 150 miles north of Kizil Orda (Perovsk), Blazakstan, Central Asia; October 
21, 1929; collector, Geoige G. Goodwin. 

General Characters. — A small light-colored vole with a short tail, small earn 
but not concealed in the fur; bullae much inflated; externally very similar to 
Phaiomys UytM from Ladak, India, but smaller, with relatively shorter tail, smaller 
feet, and widely different cranial characters. Fur long and soft, imderside of feet 
moderately overgrown with hair, but toes and foot pads naked. 

Description. — Color of upper parts: hair pinkish buff subterminally ; tips dark 
brown, darkest on posterior dorsal area; fore and hind feet buffy white; tail indis- 
tinctly bicolor, light buff with a weak middle dusky stripe along the dorsal surface. 
Under parts light buff, the plumbeous basal color showing through. Skull angular and 
broad, with two low, distinct bow-shaped middle or lateral crests. Audital bullae 
large, their walls strengthened by dense, spongy bone tissue, inflated, and forming 
prominences on the sides of the occipit; interorbital area narrow, expanding abruptly 
posteriorly. The last upper molar with four well-developed projecting angles on 
inner side. The dorsal surface of the skull resembles Vinogradov’s figure of Phaiomys 
hucharensis in his ‘Key to the Rodents of Middle Asia,’ but differs in having four well- 
developed projecting angles on inner side of last upper molar instead of three as 
designated for Phaiomys by Dr. Vinogradov. 

Measurements of Type. — ^Taken in the flesh: total length, 120 mm.; length of 
tail, 26 mm.; hind foot, including claws, 18 mm. Skull: condylobasal length, 26 
mm,; zygomatic breadth, 15.5 mm.; least interorbital breadth, 3.4 mm.; mastoid 
breadth, taken just behind the auditory meatus, 12.6 mm.; length of nasals, 7.5 
mm.; length of anterior palatine foramina, 4.25 mm.; aveolar length of upper molar 
series, 6.2 mm. Besides the type there are four paratypes, three skins and skulls, 
and one alcoholic specimen. 

This vole was taken in scattered clumps of grass near small springs 
that trickled dovm the side of an escarpment and dried up on the sand. 
It was active most of the day and lived in holes or burrows in the ground 
and fed on the succulent bases of the grasses. Apparently it is rather 
local and not very abundant. It was difficult to trap and two of the five 
specimens I caught with my hands. 
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NEW SPECIES AND SUBSPECIES AND ADDITIONAL 
RECORDS OF NORTH AMERICAN ANTHIDIINAE 

By Herbert F. Schwarz 

In the present paper a few forms believed to be new are described, 
and some old forms are listed and discussed. 

Anthidium rodecM, new species 

Male. — Black, conspicuously ornamented with massive pale yellow bands. 

Head much broader than long. ‘Eyes, very slightly converging below, of a light 
yellowish-green traversed vein-like by irregular thin lines of still lighter yellow, 
giving a slightly mottled effect; frequently a patch of deeper color near the top of 
the eye. The mandibles except for the teeth, the entire clypeus except for a narrow 
edging of black to reddish brown along the apex, the sides of the face completely to 
the level of the base of the antennae, frequently a narrow, more or less interrupted, 
transverse band contiguous to the clypeal maculation in the suprad3^eal area, a 
broad stripe from base to apex on the scape in front, and a conspicuous band (straight 
posteriorly but of undulating outline anteriorly) extending from’^ghtly above the 
apex of one eye across the vertex to slightly above the apex of the other eye and 
broadest just above the middle ocellus — all pale yellow. The hair silvery gray to 
white, longest on the clypeus, on the lateral brushes of the scape, and on the vertex. 
The mandibles tridentate: the outermost tooth long, conspicuous, and finger-like, 
the intermediate tooth small and short, the innermost tooth short but broad. The 
apical margin of the clypeus rather straight, barely or not at all impressed toward the 
middle. The pxmctation of the clypeus and sides of the face dense but relatively fine, 
that on the front usually more or less concealed by the hair, that in the black space 
between the lateral ocelli and the eye relatively fine and rather distinct when compared 
with that of species like tenuiflorae, emarginatum, Tnormonum, etc. 

. The thorax with t he f olio wing pale yellow maculations : tubercles, tegulae except 
for the large brown pupil, usually L-shaped marks bordering the sides and anterior 
margin of the mesonotum, the arms of the L being subequal in length but of unequal 
thickness, the anterior arm being more massive than the lateral one and surviving 
even when the lateral arm is missing, the axillae and scutellum except for a sub- 
triangular area of black on the scutellum that drives a broad wedge into what would 
otherwise bea continuous maculation. The mesonotum and mesopleura densely but 
not especially coarsely punctured, the scutellum with less crowded punctures. The 
propodeum tesseUate, with a broad transverse band of superimposed, very shallow 
and faint punctures along the base and with a similar punctate-tessdlate area to each 
side of the rather funnel-shaped hairle^ area at the middle. The hair of the thorax 
silvery gray to white and rather long. 
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The legs with pale yellow ma<5ulations on the following parts: well-developed 
stripes on the under side of the front and middle femora, the hind femora with only 
an abbreviated stripe or wholly without a stripe, the entire outer surface of all of the 
tibiae, the tibial spurs of the middle and hind legs, the outer and inner surface of the 
basitarsi, with splashes of pale yellow also on the adjacent tarsal joints of the middle 
and hind legs. The tarsal joints otherwise reddish brown. The daws light ferrugin- 
ous on their basal half, of a dark but stiU transparent red on their apical half, deeply 
cleft, but the inner element somewhat shorter than the outer. The hair silvery white 
to white except for pale golden hairs on the imder side of the front basitarsi; there are 
reddish spines arranged in a comb at the apex of the hind basitarsi and at the apex 
of the subsequent tarsal joints. 

The wings rather clear, the marginal cell with a faint brownish stain in its 
anterior half. The venation fuscous with a tendency to become more reddish brown 
as the t^ulae are approached. 

The abdomen with very broad, conspicuous, pale yellow bands: that on tergite 1 
occupies all of the dorsal surface except the apical rim and a narrow median inteiv 
ruption; those on tergite 2-5 extend uninterruptedly across the tergite and are 
without emargination except for a small V-shax)ed area above at their middle. The 
band on these four tergites is of slightly increasing breadth from tergite to tergite 
and is bounded apically by the depressed, dark to sometimes reddish lims, and basaHy 
by a subequal area of black. Tergite 6 is wholly yellow except for a narrow black 
basal area, the abbreviated apical rim, and reddish transparent tip and outer lateral 
border of the lateral spines; the pygidium is yellow except for a narrow border of 
black laterally and apically on the lateral lobes and except for the black tip of the 
median spine. The lateral lobes are short and broad, barely or not at all extending 
beyond the median spme, and slightly roimded to subtruncate at the apex. The 
width of each lobe at the apex is about twice the distance separating the inner 
margin of the lobe from the median spine. The punctation of the tergites is fine and 
sparse, particularly so at the base of the several tergites; on the apical rims the 
punctation tends to arrange itself more or less in chainlike groupings and, while the 
punctures within each chain sometimes crowd like beads, a distance equivalent to one 
or more punctures usually separates one chain from another. The hair of the ab- 
domen is silvery gray to whitish, abundant and long on tergite 1 and on the venter, 
sparser on the other tergites, absent from the rims. 

Apical s^ments in all cases curved under the abdomen, but average length 
probably 10 mm. to 12 mm.; width of thorax 4 mm. to mm.; length of fore wing, 
including t^ula, 7 mm. to 8 mm. 

Fbmaub. — Maculated very much like the male on the thorax, legs, and abdomen, 
but the head devoid of maculation except for a stripe extending from the summit of 
the qjre to just above the nearest ocellus. The mandibles of the usually multidentate 
type; the apex of the clypeus without rugosities; a vague carina bisecting the densely 
pxmctate clypeus longitudinally. The hair of the head gray; the cl 3 rpeus hairless 
(possibly due to wear) except on its lower lateral edges. 

The L-shaped thoracic stripes discontinuous (probably, as in the male, a variable 
ornamentation); the other thoracic maculatlons, color of hair, and sculpturing as 
described for the male. 
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The yellow ajea covering the outer surface of the tibiae terminates just before 
the apex of the joint. A dense patch of snow-white hairs conceals the external 
surface of the front and middle basitarsi, but on the basitarsi of the hind legs the hairs 
are thinner and this surface reveals itself as maculated with yellow nearly to the tip. 
The front and middle femora have a stripe on the under side but not the hind femora 
(probably as in the male a variable maculation). The hair silvery white to white 
except for the rich reddish-golden to copper-brown hairs on the under side of the 
tarsal joints. 

The pale yellow or cream-colored stripes on tergites l-S as described for the male. 
Tergite 6 yellow, except for invasions of darker color on each side at the base. An 
obtuse an^e or shoulder at each side of the apex of tergite 6 interrupts an otherwise 
curvilinear contour. The rim of this tergite distinct although not as long as the rim 
of the previous tergites. Ventral scopa silvery white. 

In its maculations, in the coloration of its eyes, and to a large extent 
also in its punctation the male of the present species closely resembles 
the male of Ardhidium rohweri Schwarz, but the structure of the pygi- 
dium and of the last ventral segment are wholly different from the cor- 
responding parts of rohweri. Even the maculations do not show complete 
accord. Thus in rodecki the band on the vertex is broadest at its middle, 
in rohweri distinctly narrowed at the middle ; the heavy maculation that 
covers most of the axillae and scutellum is definitely divided into two 
halves by the median emargmation in rodecki, whereas in rohweri the some- 
what smaller maculation is uninterrupted. The bands on the abdominal 
tergites of rodecki are not quite so broad as the especially wide bands on 
the tergites of rohweri, but the V-shaped emarginations above on the 
middle of these bands cut deeper into these bands in rohweri than they 
do in rodecki, sometimes even completely dividing them. The bands are 
deep yellow in rohweri, pale yellow in rodecki. 

The superficial resemblance of the male of rodecki to the male of 
edwardsii Cresson is likewise rather close. Again, however, the structure 
of the pygidium and of the last visible ventral segment of rodecki bear 
no resemblance to the corresponding parts in edwardsii. The presence 
of merely a small maculation above each eye in edwardsii instead of a 
band across the vertex as in the male of rodecki, the deeper yellow and 
somewhat greater breadth of the bands on the abdominal tergites of 
edwardsii, and the ferruginous pygidium of this species contrasted with 
the pale yellow pygidium of rodecki, all contribute to make the distinc- 
tion between the two species clear-cut. 

The above descriptions are based on a series from Roggen, Colorado- 
Six of the specimens (all males) were taken at the locality by H. G. 
Rodeck, July 17, 1930, and a seventh (likewise a male) by the same 
collector on July 26, 1930. Seven additional specimens— six of them 
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males and only one a female — ^with date of July 8, 1933, bear on the label 
three names: M. and H. James, Louise Ireland. 

Anthidiuin mormonuzn hicksi, new subspecies 

Differs from typical mormonum and other subspecies of mormonum in having 
rather close to the inner margin of each compound eye, and on a level only slightly 
below the anterior ocellus, a rounded yellow spot of variable size. In addition, the 
band behind the ocelli is continuqus in two of the three specimens on which this 
description is based and is virtually continuous in the third. 

Of a total of five females collected in their immature stages at Pasa- 
dena, California, and reared to maturity by Dr. Charles H. Hicks, in 
whose honor the subspecies is named, three share the unusual maculation 
indicated. Each of these females bears a separate field number and 
belonged to an individual nest, although the collecting site — to be 
described at some future time by Dr. Hicks — ^was the same for all five. 

A male with a field number identical with that of one of the female 
paratypes of hicksi lacks the characters that distinguish the female. 

Of the two females that do not conform to the above description one 
has a character unusual in Anthidium, being more characteristic of 
Heteranthidium and Hypanthidium; namely, the presence of two short, 
narrow, longitudinal, and virtually parallel stripes near the middle of 
the mesonotum (see reference to a specimen of Paranthidium jugatorium 
subspecies lepidum commented on elsewhere in this paper). A male of 
identical field number which accompanies this aberrant female of 
Anthidium mormonum is not characterized by this exceptional maculation. 

Dianthidium parvum heteropoda, new subspecies 

Femaub.— Like typical parvum but the flageUum largely red, the legs red except 
for the mostly black front femora, slightly clouded hind femora, and the usual yellow 
spots at the base of the tibiae, and invasions of red at the apex of abdominal tergite 1 . 
The rims of the other abdominal tergite brownish 

One female collected in Bouldar County, Colorado, by Charles H. 
Hicks, April 5, 1925. 

This insect represents a departure from typical parvum very similar 
to that of Dianthidium ulkei cooleyi from typical Dianthidium ulkei. 
In both cases there is a tendency to approach the condition of Dianthi- 
dium sayi in respect to the maculation of the legs and of the tergites of 
the abdomen. I was at first tempted to believe that the specimen above 
described might indeed be no other than Dianthidium ulkei cooleyi^ 
but the different structure of the mandibles, with the subapical tooth 
absent, the virtually immaculate clypeus, with merely a specklike trace 
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of yellow in its lower lateral corners, the reduction of the yeUow stripes 
on the tibiae to basal spots, and the absence of maculations on the front 
and on the mesopleura — all seem to proclaim afiSliation with parmm 
rather than with uVeei. 

Diaathidium parvum baculi&ons Cockerell 

This race of parvum was described by Professor Cockerell on the 
basis of a single female from Soboba Springs, Eiverside Co., California 
(1924, Proc. Calif. Acad, of Sciences, XIV, p. 365). Five females and 
six males collected on June 27, 1931, by Professor H. A. Scullen, some at 
ten miles east of Santa Fe, New Mexico, at an elevation of 7250 feet, and 
some at fifteen miles east of Santa Fe, at an elevation of 7100 feet, seem 
to be assignable to baculifrons; and two specimens collected likewise on 
June 27, 1931, by Mr. Don Prentiss, thirty-five miles east of Santa Fe, 
at an elevation of 6900 feet, have been similarly designated. The fe- 
males have light yellow faoemarks, including the lower lateral comers of 
the clypeus, as weU as a short yellow bar below the middle ocellus, a 
continuous semicircular band rimming the axillae and scutellum, a lai^e, 
pale yellow patch at the base of the third tibiae, and an entirely 
black sixth tergite — all of these characters being specified in the descrip- 
tion of baculifrons. The front and middle tibiae of the present speci- 
mens have a well-developed stripe, that on the middle tibiae extending to, 
or almost to, the apex of the joint; and in several specimens the front 
femora (in one instance also the middle femora) are striped beneath. 
In typical parvum the maculations of the tibiae are confined to the base 
of the joint and the femora are inimaculate. 

Only in one or two instances have the associated males even a faint 
trace of maculation in front of the middle ocellus; the semicircle of 
yellow rimming their scuteUum posteriorly sometimes extends to their 
axillae, sometimes not; all of them have stripes on the under side of the 
front femora and one or two of them have such stripes also on the middle 
femora; the tibia! stripes run the full length of the joint, the stripes on 
the hind tibiae being invaded anteriorly near their middle by an area of 
black; the sixth tergite is sometimes maculated but not always. On the 
whole these males seem difficult to separate from the male of typical 
parvum. 

Both sexes of baculifrons, if these insects be baaulifrons, are less 
ornamented than is parvum swenM. 
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Paranthidium jugatorium (Say) 

A female from Glenwood Park, Minnesota, collected Aug. 18, is 
identical in size and closely parallels in its maculations the specimen of 
jugatorium that was recorded from Palisades, New Jersey (1926, 
Amer. Mus. Novitates, Oct. 9, No. 226, pp. 23-24). Both of these speci- 
mens are smaller than those of the subspecies lepidum. 

Paranthidium jugatorium subspecies lepidum (Cresson) 

A female from Alexandria, Arlington County, Virginia, collected by 
C. E. Mickel, Sept. 9, 1928, agrees with what I designated as the allo- 
type of lepidum (1926, Amer. Mus. Novitates, Oct. 9, No. 226, pp. 22-23), 
except that the lateral marks on the clypeus are not united below, and 
there is no yellow stripe beneath the rather obsolete anterior ocellus. 

A female from Lake Toxaway, North Carolina (collection of Mrs. A. 
T. Slosson), rather closely parallels the maculations of the allotype but 
is distinctive in having two narrow elongate stripes that run nearly the 
length of the mesonotum and that are slightly outcurved, diverging from 
each other continuously almost from their base. The male of lepidum 
on which Cresson’s description was based is rather similarly ornamented. 

I think these variations are probably individual and not of sub- 
specific significance, although more extensive material is needed before 
one can speak with certainty. Broadly considered at least, the sub- 
species lepidum is known from the following states: Georgia, Tennessee, 
North Carolina, and Virginia. 
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LOVENILAMPAS, A NEW ECHINOIDEAN GENUS FROM THE 
CRETACEOUS OF BRAZIL 

By Carlotta Joaquina Matjey 


A very remarkable echiiud was described and figured by the writer 
in April, 1934, as Lovenia baixadoleitensis^ from the Cretaceous of Baixa 
do Leite, State of Rio Grande do Norte, Brazil. 

The genus Lovenia,^ dedicated to Lov6n, was created by Louis 
Agassiz and Desor, eighty-seven years ago, the genotype being Lovenia 
hystrix A. and D. But, as noted in the original description, my reference 
of the Brazilian Cretaceous fossil to Lovenia was provisional only. It 
was based upon the presence in the fossil of the very rare characteristic 
of internal cushions, hitherto known to exist only in the Miocene to 
Recent genus Lovenia, and in the living genus Homolampas of Alexander 
Agassiz. 

Dr. Hubert Lyman Clark, of the Museum of Comparative Zoology, 
Cambridge, and Dr. Robert Tracy Jackson, the greatest authorities on 
the Echinodermata, find that the character of the peristome of the 
Brazilian fossil echinid excludes it from the genus Lovenia: that it can- 
not be a Lovenia nor any member of that family. Furthermore, Dr. Clark 
and Dr. Jackson state that there is no genus of Echinoidea, Recent or 
fossil, which can receive this Brazilian species. Acting therefore upon 
their kind advice, I am now creating the new genus Lovezxilampas, with 
Lovenia^* haixadoleitensis Maury as the genotype. 

I wish to express warmest appreciation of the sympathetic interest 
and kind and valued judgment of Dr. Clark and Dr. Jackson in the 
determination of the systematic position of this new genus, which is as 
follows: 

Class ECHINOIDEA Bronn 
Order Exocycloida Jackson 


In the order Exocycloida, founded by Dr. Jackson,® in 1912, the 
test is irregular, exocyclic, with the periproct outside of the ooulo- 
genital ring, in interambulacrum 6. Two columns of plates lie in each 


iMaury, Carlotta J. 1934. ‘Fossil Invertebrata From Northeastern Brazil,’ Bulletin American 
Museum of Natural History, LXVII, Article IV, p. 1^, PI. xy, fig. 1. 

•Agassiz and Desor, 1847. ‘AnnalesdesSciencesNaturelles, s4ne3, VIII,p. 11. . 

•Jackson, Robert Tracy. 1912. ‘ Key to the Classification of the Echini. Pl^logeny of the Echim 
with a Revision of the Paleozoic Species.' Memoirs Boston Society of Natural History, VII, p. 204. 
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ambulacral area and two columns of plates in each interambulacral 
area. Regular in form, or more frequently more or less markedly bi- 
laterally symmetrical through the axis III, 5. Slight or no resorption of 
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Fig. 1. LovmtLampoa baixadoleitensia, (Maury, 1934), gen. nov, X3. Showing 
the phyllodes and the remarkable coating of cushions in the interior of the test. Baixa 
do Leite, Eio Orande do Norte. Cretaceous, Turonian. A. M. No, 24166. 

base of the corona by the advance of the peristome. Lantern present or 
absent. Peristomal gills, or ambulacral gills only. Sphaeridia present. 

This order appeared in the Jurassic and has continued on to the 
Recent, being represented by living species in our modern seas. Our 
Brazilian new genus was a Cretaceous member of this order. 
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Suborder GASSiDTn.iKA (Hawkins) Clark 

The suborder Cassidulina was proposed by Hawkins, in UtteriSj and 
was adopted and published by Dr. Clark, in 1925, in his discussion of the 
echini in the British Museum.^ In this suborder interambulacrum 5 is 
not essentially different from the others orally. The ambulacra are more 
or less petaloid abactinally, with pores similar and normally conjugate. 

In this suborder a group of echini are embraced showing inter- 
mediate characteristics and lying on the boundary between the dype- 
astroids and spatangoids. In Dr. Clark’s judgment, the characters of the 
peristome of the Brazilian fossil place it in the suborder Cassidulina.^ 

Family Cassidttlidak Agassiz 

In the family Cassidulidae, proposed by Louis Agassiz, in 1846, the 
test is variable in shape. Ambulacra and interambulacra disposed to 
form a floscelle around the mouth by development of phyllodes and bour- 
relets. Periproct near or above the margin. The well developed phyl- 
lodes of our fossil point to membership in this family. 

Divergent types represented by Oligopodia and Echinolampas sug- 
gest that interesting lines of interrelationship of living and extinct 
genera of Cassidulidae may later be traced. 

As regards habit of life, members of this family are thought to use 
their tube feet for locomotion, and to .bury themselves only to a slight 
extent. 

The Cassidulidae appeared first in the Jurassic seas and have con- 
tinued into the modern fauna. But the family is a dying one, for living 
species are but few. 

Lovenilampas, gen. nov. 

The type and only species yet known of this new genus is Loveni- 
lampas baixadoleitmm described and figured as Lovenia baixado- 
leitensis by the writer,® April 9, 1934. The specimen was collected by the 
Inspectoria Federal de Obras Contra as Seccas of Brazil, was sent to the 

iClark, Hubert Lyman. 1926. ‘A Catalo^me of the Recent Sea-Urchins (Eohinoidea) in the 
Collection of the British Museum,’ p. 179. London. . 

*Note. — It may here be remarked that the name Caaaidvlina was given by d’Orbigny to a forammi- 
feral genus, and is valid. But there is nothing in the International Code on N omenclature that prevents 
the use for a suborder of a name which may be elsewhere used as a genus. ... 

Furthermore, since the use of the name Cassidulina as a suborder is a relatively new introduction 
to the group of echini, and to, avoid any future confusion regarding terminology, it may be stated that 
the genus Omsidalm was applied a centur;y ago to some fossil sea urchin but was abandon^ in the 
middle of the nineteenth century because it was supposed to c 9 nfliot with Caaaidula which had been 
proposed earlier. Years ago, however, the International Commission decided that Caaaidulua was not 
preoocupi^ by Caaaidida^ and it has accordingly been restored to good and regular standing in the 
names of sea urchin genera. On the basis of this name Hawkins proposed the suborder Cassidulina 
which was adopted by Dr. H, L. Clark, in 1925, ^ 

*Maury, Carlotta J. 1934. 'Fossil Invertebrate From Northeastern Brasil.’ Bulletin American 
Museum of Natural History, LXVII, .^ticle IV, p. 166, PI. xv, fig. 1. 
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Department of Geology and Invertebrate Palaeontology of The American 
Museum of Natural History, New York City, in 1925, and at the request 
of the Curator, Dr. Chester A. Reeds, was described by the writer. The 
accession number of the Brazilian collection is 1100, and the catalogue 
number of Lovenilampas baixadoleitensis is 24166, American Museum of 
Natural History, New York. The figure is herein reproduced. 

The type specimen is a fragmentary internal mold, 25 mm. in its 
greatest dimension, and shows only the character of the interior of the 
test in the region of the peristome. The phyllodes, or bulb-like expan- 
sions of the ambulacra, as they approach the margin of the peristome are 
very clearly preserved. But the most striking feature is the extraordin- 
ary coating of cushions covering the inner surface of the plates of the test. 
These minute cushions are each about three-quarters of a millimeter in 
diameter and the center of each is hollowed out so that they resemble 
miniature air cushions of ring-like form. Apparently these internal 
cushions formed an intricate pneumatic device connected with the 
movement of the external spines. 

The illustration of the type was drawn with great accuracy and 
beauty by Mr. George S. Barkentin of New York City. 

The name Lovenilampas is compounded of Lovenia because of the 
internal cushions similar to those present in that genus, and the termina- 
tion lampas^ to conform with the termination common in the suborder 
Cassidulina, as in the related genera, Echinolampas and Conolampas. 

Lovenilampas baixadoleitenm inhabited the Cretaceous sea of north- 
eastern Brazil and is the oldest echinid with internal cushions yet known. 

As regards the geographical and geological range of Mesozoic 
Echinodermata, they are known to be present in nearly all horizons and 
at widely separated localities, blit Clark and TwitchelP have stated that 
they are more numerous and characteristic in Cretaceous than in Triassic 
and Jurassic formations. 

Locality. — The type of Lovenilampas baixadoleitensis was collected 
at Baixa do Leite, southeast of Macau, State of Rio Grande do Norte, 
Brazil. The matrix is a whitish, siliceous material, partly chalcedonized 
by infiltration and replacement by aqueous solutions. The location is 
near the contact of the Cenozoic coastal belt with the Cretaceous lime- 
stone belt of Rio Grande do Norte. 

^Tbe true signification is from the Greek, a torch or lamp, but there is no certainty at all that 
Aristotle’s Lantern waspresent in these cassiduloids. 

*CIark, W. B., and Twitchell, M. W. 1915. ‘ Mesozoic and Cenozoic Echinodermata of the United 
States,* Monographs United States Geological Survey, LIV, p. 9. 
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Horizon. — The associated moUuscan genus Nerinea proves that the 
Baixa do Leite formation goes with the Cretaceous belt of the State. 
Moreover, the presence in the same chalcedonized matrix of Nerinea 
{PygmcMs) iaixadohUensis Maury, which shows affinities with both 
Nerinea (Pygmaiis) reguieniana d’Orbigny and with N. {Pygmaiis) 
carenionensis Cossmann, both from the Turonian of Chflteauneuf, 
points to the Turonian stage. The aggregate palaeontological evidence 
of all fossils from the Cretaceous belt of Bio Grande do Norte is harmoni- 
ous with this indication. 

The age of Lovenilampas baixadoleitensis is thus proven to be Cre- 
taceous, and it is tentatively referred to the Turonian stage of that 
period. 
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NEW HESPERIIDAE FROM TRINIDAD AND PERU 
(LEPIDOPTERA: RHOPALOCERA) 

By E. L. Bell 

Descriptions of five new species of American Hesperiidae are 
presented in the following pages, together with illustrations of parts 
of the male genitalia* Types of all the species are deposited in The 
American Museum of Natural History, while paratypes, where available, 
are in other collections. 

Celaenorrbmus bifurcus, new species 
Figure 3 

This species so closely approximates eUgiua Cramer in size and maculation that 
it is doubtful if the two can always be accurately separated on their superficial char- 
acters. In specimens at hand the principal differences between them appear to be in 
the fringes of the hind wings of lifwrmB being feebly checkered; the rather prominent 
white spot in interspace 1 toward the base, usually found in digivs, being either very 
minute or entirely absent and replaced by a black dot in bifurcus; and in the two small 
but distinct white dots in interspaces 4 and 5 just below the subapical series of digius 
being either very minute or absent in bifurcus. Both sexes are similar in appearance. 

The form of the male genitalia of bifurcus materially differs in the claspers from 
that of digius. In digius the terminal arm of the clasper is normally comparatively 
short, rather broad, the ventral edge and apex evenly rounded, with a small, sharp 
hookhke point at the junction with the dorsal edge. In bifurcus the terminal arm is 
longer and narrower, somewhat bulged at the base, from where it is bent obliquely 
upward and tapers narrowly just before the apex which is split into two prominent 
thomlike processes, the lower one directed outwardly and the upper one obliquely 
upward. 

Expanse. — Male, 44 mm.; female, 46 mm. 

Types. — Holotype male, Mt. Tucuche; allotype female, Lady Chancellor's 
Road, St. Ann's (Pinkus). Paratypes: one male, Santa Cruz Valley (Huntington); 
one male, locality unknown; one male, Fondes Amandes Road (Pinkus). The holo- 
type and allotype arc in the collection of The American Museum of Natural History; 
one paratype is in the collection of the Academy of Natural Sciences, Philadelphia, 
Pa.; and the other two paratjrpes are in the collection of the author. 

All of the localties mentioned axe in Trinidad, British West Indies. 

Pythonides ezninus, new species 
Figure 1 

Male. — Upper side: primaries violaceous, a dark brown outer marginal band 
widening from the apex to the inner margin, where it is very broad; a band of black 
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spots beginning between veins 9 and 10 and extending around the end of the cell; a 
black band beginning narrowly near the center of the costal margin and extending 
through the cell to the inner margin, where it is very much broader. Secondaries 
dark brown except the basal third, which is violaceous, crossed by a narrow brown 
stripe and with a brown spot above vein 7 near the base. Fringes concolorous. 

Beneath: primaries violaceous brown, paler in the lower half, an indistinct, 
narrow, brown submarginal band and another extending from the costal margin around 
the end of the cell to the inner margin. Secondaries a little paler than the primaries, 
with two indistinct, narrow, darker bands, one submarginal and the other discal. 

Thorax and abdomen above blackish, beneath dark brown. Head above, collar, 
shoulder-covers, and tegulae brown. Palpi beneath dark brown with a few paler 
brown hairs intermixed. Legs brown, with one pair of spurs and no tuft on the hind 
tibiae. Antennae black above, brownish beneath. 

Expanse. — 34 mm. 

Holotypb. — Male, Yumbatos, Peru (Klug), in collection of The American Mu- 
seum of Natural History. 

This species looks somewhat like a small individual of Pellida 
costimacula Herrich-SchafiFer, on the upper side, the secondaries are not 
so produced anally as in that species, and there is no hair tuft from the 
basal costal area of those wings. Eminus differs from the other Pythonides 
{Ate Godman and Salvin) species in having no tibial tuft in the male. 
There does not seem to be any previously described species in this genus 
with which eminus may be confused on the superficial characters. 

The uncus is a single arm slightly depressed toward the apex. There 
is a well-developed scaphium; the saccus and oedagus are long; the 
claspers are rounded at the apex, with a short dorsal tooth and some 
serrations on the outer part of the ventral edge. 

Pythonides juxta, new species 
Figure 4 

Male. — ^Upper side: primaries pale brown, a marginal blackish band, a large, 
irregularly squarish, velvety black spot through the cell to the inner margin, basal 
half of the costal margin black, a triangxilar black spot bordering the end of the cell; 
on the outer edge of this spot there are two white hyaline subapical spots in cells 6 
and 8. Secondaries velvety black with an indistinct, paler outer marginal band. 
Beneath dark brown, the primaries darker in the basal half, an indistinct, narrow, 
darker outer marginal band, the triangular spot bordering the cell end less distinct 
than above, the two subapical spots repeated. Secondaries with a narrow, indistinct 
antemarginal darker band, a broader. Indistinct dark spot through the cell enclosing a 
small paler streak. Fringes concolorous. 

Head and body dark brown above and beneath, a few paler brown hairs on the 
abdomen beneath. Palpi brown beneath with ochreous hairs intermixed. An orange 
spot beneath the eyes. Pectus same color as palpi. Legs brown, one pair of spurs 
and a long dorsal hair tuft on the hind tibiae. Antennae black above, paler brownish 
beneath. 






Fig. 1. Pythonidee eminus, new species. Peru. Type. 

Fig. 2. PotanthiLS rmracanae^ new species. Trinidad. Paratype. 
Fig. 3. CelomorrhinuB hifurcuSf new species. Trinidad. Paratype. 
Fig. 4. Pythonides juxta, new species. Peru. Type. 

Fig. 6. Rhinihon proximus, new species. Trinidad. Paratype. 
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Female. — Same as the male, but the pale areas on both sides are more pro- 
nounced, thus making the dark bands more prominent, especially beneath. 

Expanse. — Male, 36 mm.; female, 32 mm. 

Types. — Holotype male and allotype female, San Antonio, Peru (Klug), in 
collection of The American Museum of Natural History. 

This species is superficially very much like Quadrus metis Lindsey, 
but differs in the form of the dark maculation and has the two subapical 
spots on the primaries which are lacking in metis. It also has but one 
pair of spurs on the hind tibiae whereas metis has two pairs. The form 
of the male genitalia also differs in the two species. In the genus Py- 
thonides, juxta is somewhat like the previously described eminus, 
differing from it in the form of the dark maculation, the presence of the 
two subapical spots, and the hair tuft on the hind tibiae. This species 
does not exactly agree with characters given for the genus in that the 
hair tuft of the hind tibiae is dorsal and does not proceed from the inner 
side. 

The uncus is a single, strongly developed arm, slightly curved down- 
ward. The saccus and oedagus are short. The claspers terminate in a 
tapering, slightly upeurved arm pointed at the apex, with another dorsal 
arm from near the base, projecting obliquely upward and then forward. 

Potanthus xnaracanae, new species 
Figure 2 

Male. — ^Upper side: primaries black; a bright fulvous discal band, divided into 
spots by the veins, extends tapering from the basal half of the inner margin to just 
under the cell-end in interspace 4, from where it is continued around the end of the 
cell as a series of small elongate spots, one in each interspace from 5 to 10 and as a 
costal marginal stripe to the base of the wing, where it broadens and extends a little 
into the base of the cell. The spot of the discal band in interspace 1 does not reach 
the lower edge of the cell, thus leaving a narrow black area between it and the lower 
margin of the cell. In occasional individuals there may be also one or two minute 
fulvous spots in the cell near the apex. Fringes paler brownish, sometimes becoming 
fulvous toward the anal angle. Secondaries black, with a discal band of four elongate, 
bright fulvous spots forming on oblique patch; lower part of the cell and area be- 
tween the discal band and inner margin of the abdominal fold, as well as the inner 
Eoargin of the fold itself, covered with long fulvous hairs. Fringes fulvous, becoming 
brighter toward the anal angle. 

Beneath: primaries. The area occupied on the upper side of the wings by the 
fulvous spots from the upper part of that in interspace 1 to the costal margin and 
along it to the base of the wing is here paler yellowish than the rest; the apex and 
outer marginal band, which becomes very narrow below vein 2, are fulvous brown; 
the basal area and lower half of the cell, the base of the wing, a large spot toward the 
outer margin in interspace 2, all of the interspace 1 (excepting sometimes a small 
yellow area near the center of vein 2), and all of the area below vein 1 are black. The 
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apex of the cell is crossed by a narrow black bar. Secondaries yellowish, the area 
occupied by the fulvous discal patch on the upper side is faintly paler than the rest of 
the wing. Along the outer margin of the wing the veins are a little paler, producing 
the appearance of a marginal band of slightly darker, elongate spots, which are long- 
est toward the anal angle: an ill-dejfined stripe of black scales lies along the inner 
margin of the abdominal fold. 

Head, palpi, collar, tegulae, thorax and abdomen fulvous brown, with a slight 
gi'eenish tinge. Palpi beneath brighter fulvous, sometimes with a greenish tinge, 
some scattered black scales intermixed. Pectus and thorax bright fulvous, some- 
times with a slight greenish tinge. Abdomen whitish with a narrow, central brown 
line. Legs fulvous. Antennae above black with a yellow band at the base of the club, 
beneath fulvous, spotted with black at the joints, the basal half of the club and just 
below the base of it entirely fulvous, the apiculus fulvous. 

Female. — Dark brown above, a little paler beneath. The fulvous hairs of the 
body, head, palpi, and pectus are darker than in the male. The abdomen beneath 
has a much broader central brown stripe than that of the male. 

Expanse-. — Male, 30-34 mm.; female, 30-34 mm. 

Types. — Holotype male and allotype female, Maracas Bay, in collection of The 
American Museum of Natural History. Paratypes: one male and five females, 
Maracas Bay; one male, Brasso; one male. Botanical Gardens, Port-of-Spain; one 
female, Fondes Amandes Road, in collection of the author; one male, two females, 
Maracas Bay; one male, one female. Botanical Gardens, Port-of-Spain; one male, 
Brasso; one female. Cascade Mountain Road, in collection of Mr. A. S. Pinkus; 
one male, Brasso; one female, Palo Seco-Erin, in collection of the U. S, National 
Museum, Washington, D. C,; one male, Brasso; one female, Palo Seco-Erin, in 
collection of the Academy of Natural Sciences, Philadelphia, Pa.; one male, one fe- 
male, Maracas Bay, in collection of the British Museum of Natural History. 

All of the localities mentioned are in Trinidad, British West Indies, 
and all specimens were collected by Mr. A. S. Pinkus. 

This insect is a close ally of epictetus Fabricius, but it is slightly 
larger in size and usually lacks the small but conspicuous fulvous spot 
found in the lower part of the cell of the primaries of epictetus. When 
present, this spot is very minute and not conspicuous in maracanae, 
Maracanae still more closely resembles the insect identified by Dr. 
Lindsey as eudesmia Plotz, on the upper side usually differing from it in 
the less extended fulvous areas (this difference may be obliterated by 
the variation in individuals) and the brighter tone of the fulvous areas. 
In eudesmia the subapical spots are limited to two, which are much more 
elongate than those in the band of spots in maracanae, and are never 
connected with the discal band as they are in maracanae. Beneath, the 
palpi of eudemna are more yellowish and lack the greenish tinge. The 
form of the male genitalia of maracanae materially differs from that of 
epictetus and eudesmia. 
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It may be possible that this insect has been previously described 
under some other name, but it has been impossible to identify it from 
any of the published descriptions. 

Rhinthon proximus, new species 

Figure 5 

Male. — ^Upper side: both wings brown, immaculate. Fringes a little paler. 
Primaries with a narrow, indistinct stigma below vein 1 toward the base. 

Beneath: a little paler than above. Primaries in the apical, outer, and inner 
marginal areas paler than the rest of the wing. There is a purplish suffusion on both 
wings, w’hich is more prominent on the secondaries. 

Body brown. Tegulae, shouldeivco vers, collar, head, and palpi above brown with 
yellowish hairs intermixed. Beneath, the palpi and pectus are yellowish intermixed 
with brown. Thorax beneath yellowish gray. Abdomen beneath sordid whitish with 
a central brown stripe. Legs brown, paler interiorly. 

Female. — Similar to the male; wings more rounded, without the stigma. 

Expanse. — Male, 38-40 mm.; female, 42 mm. 

Types. — Holotype male and allotype female, Putumayo River region, Peru 
(IQug), in collection of The American Museum of Natural History. Paratypes: one 
male, Tabaquite, Trinidad, British West Indies (Pinkus), in collection of the author; 
one male, Tabaquite, in collection of Mr. A. S. Pinkus; one male, Palo Seco-Erin, 
Trinidad, British West Indies (Pinkus), in collection of the British Museum, London, 
England. 

The male stigma differs from that of typical Rhinthon in that it 
lies along the lower side of vein 1 instead of along the upper side of that 
vein. Superficially proximus resembles megalops Godman, but it differs 
from that species in the form and position of the stigma of the male. 
The form of the male genitalia is also quite distinct from that of megalops. 
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A MOLLUSCAN FAUNULE FROM THE PIERRE FORMATION 
IN EASTERN MONTANA 

By H. N. Coryell^ and Eleanor S. Salmon^ 

The fossils listed and described in this report were collected in the 
fall of 1930 and presented to the Geology Department of Columbia 
University for study, by Mr. Theron Wasson, Chief Geologist of the 
Pure Oil Company. They were obtained from a horizon about 100 feet 
below the top of the Pierre, at a point near the northwest end of the 



Fig. 1. Map of Montana, showing region from which fossils were collected (X). 


Cedar Creek anticline, and near the center of that section of the anti- 
cline known as the Gas City Dome, south of Glendive, Montana (Fig. 1). 
This locality lies a little west of the center of Township 14 North, Range 
5S East, in Dawson County, Montana (Fig. 2). 

The report includes a general summary of the stratigraphy of the 
Pierre formation as a whole, with a more detailed lithologic description 
of the member in which the fossils occur, and especially of the concre- 
tions in which they are found. A study was made to determine whether 


^Department of Geology, Columbia University. 
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the exceptionally good state of preservation of the fossil shell material 
is due to the presence of bituminous matter, or to some other cause, or 
both. The report also includes a list of the fossils of this faunule, which 
consists entirely of Mollusca, together with a description and classifica- 
tion of some new species. Thirty-five species in all are represented; of 
these, eight are Gastropoda, ten are Cephalopoda, fifteen are Pelecypoda, 
and two are Scaphopoda. The two new species described are anamonoid 
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Piene 


« » « • 


Fox Hitts 


Pig, 2. Map of a part of Cedar Creek Anticline, showing locality (X) from 
which fossils were collected. 


Cephalopoda. There is also a discussion of the classification and nomen- 
clature of one of Meek’s species of Cephalopoda. Photographs of all 
species described in this paper are presented in figures 5-13. 

STRATIGRAPHY 

The Pierre shale is one of the thickest and most widespread of the 
Upper Cretaceous formations of the western United States. It forms the 
greater part of the Montana Group, of Gulfian age (Fig. 3). Its thick- 
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ness ranges from about 700 feet in the Black Hills of South Dakota, to 
1100 feet in southern North Dakota, and to a minimum of 1750 feet in 
northeastern Wyoming and southeastern Montana. It covers many 
square miles of territory, outcropping widely in South Dakota, where it 
encircles the Black Hills in a wide band. It is the surface formation in 
most of the eastern part of North Dakota, and appears frequently in 
the southern and southwestern sections. The Pierre is also to be found 
outcropping extensively in eastern Wyoming and southeastern Montana. 
In the southwest corner of North Dakota, it comes to the surface and is 
exposed in a wide band all along the axis of the Cedar Creek anticline. 


Series 

ISEBSI 

Fermat ion and U ember 


Upper 


Fox Hills Sandstone 

160^260' 



t}ark grey shale with eonoretions 

15(^250^ 

Sretaoeous 


Pierre 

Monument Hill bentonitic member 

160 

Montanan 

bark mudstone and shale with 
abundant concretions 

SOCf-BOo' 

or 


shale 

Mitten black shale member 

160^200' 




Groat ss. bed 

Gammon ferruginous masber 

Pedro bentonite bed 

eoo-iooo" 

Gulfiax} 


Niobrara formation 

375^626' 



Carllle shale 

225-325 ' 


Coloradan 

Greenhorn formation 

5CK350' 



Graneros shale 

6SChlb7b' 


Fig. 3. Stratigraphic chart of Upper Cretaceous formations of southeastern 
Montana. After Rubey, modified. 


which extends to the northwest about 70 miles into Montana, ending a 
few miles west of the Yellowstone Elver (Fig. 2). 

The Pierre has been subdivided into five members^ (Pig. 3). The 
lowest of these is the Gammon ferruginous member, consisting of 800- 
1000 feet of light gray mudstone and shale with abundant iron-stained 
concretions and thin beds of siderite. The fossils, which are scarce, are 
marine. The member contains, near the top, the Groat Sandstone bed, 
of ferruginous and glauconitic sandstone and siltstone, with a thickness 
up to 150 feet; it also contains, near the base, the Pedro bentonite bed, 
of hard, white, massive clay and tuff, locally 20 feet thick but not wide- 
spread. Above the Gammon lies the Mitten black shale member, con- 

iRubey, W. W. 1930. U. B. G. S. Prof. Paper‘l66, pp. 3-5. 
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sisting of 150 to 200 feet of blue-black, fissile shale with a few iron- 
stained calcareous concretions, and containing marine fossils. This 
member is overlain by 500 to 800 feet of dark mudstone and shale with 
abundant calcareous concretions and marine fossils. The rock is light 
gray in the upper part and iron-stained in the lower. Above it lies the 
Monument Hill bentonitic member, consisting of about 150 feet of 
impure bentonite and siltstone, with some calcareous and barite con- 


Pi«rr« 

Plarra and Fox Hills 

Fox Hill a 

Inooeramus proxxmus 

D«ntalium gr&oil« 

llaria, aublevla 

A.larla nebrasoenala 

Paaoiolarla ohayannensis 

]Butraphoo«ra8 dakayi 

Baoulltas oomprassus 

Baoulitea ovatuf 

iLoanthoaoaphltes nodosus 

A« nodosua braria 

A« nodosus comprlmua 

A* nodoaus planua 

Nucuia oaaoallata 

Nuoula aubplana 

Limopaia parvula 

IzLooaramua barabini 

Ptaria nabraaoana 

Ptaria patroaa 

Cuapidarla vantrioosa 

Cuspidaria Boraauanaia 

Luolna oooidantalla 

Luolaa subundata 

Protooardia rara 

Doainiopaia dawayl 

Uantallum pauperoulum 

Margarita nebraaoeuals 

Nation oonoinna 

PyrifuauB neiibarryl 

Pyrifusua intartaxtua 

_Turri8 minor 

Protooardia auoquadrata 

Corbula oraaBimarglnata 

Dlaooaoaphitaa nioollati 


Fig. 4, Table of horizons at which species of this faunule have previously been 
found. 


cretions, and marine fossils. The top member of the formation, from 
which the fossils herein described were collected, consists of 150 to 200 
feet of dark gray, fissile shale and mudstone, containing locally light 
buff sandy shales. Crystals of selenite are plentiful throughout the 
beds, and very fine-grained, calcareous concretions are also quite abun- 
dant, especially near the top.^ 


iCalvert, W. R. 1907. U. S. Q. S. BuU. 471, pp.l92- 193. 
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Rubey,^ who has made an extensive study of this and other fine- 
grained Upper Cretaceous formations in the Black Hills region, includes 
an analsrais of the beds just below the Monument Hill member. He finds 
that the chief constituent of these beds is definitely crystalline mica- 
ceous clay, probably of the beidellite type. They also contain some fine 
quartz sand or silt. They are moderately calcareous, containing 6.78% 
of calcium carbonate, and also include 1.48% of pyrite, disseminated 
throughout. Organic matter in general was foxmd to amount to 2.39%, 
of which 0.10% was in the form of chloroform-soluble bitumens. The 
beds analyzed are apparently quite siinilar lithologically to those under 
consideration here, which occur at the top of the formation. 

PALAEONTOLOGY 

In the locality under discussion, many fossils are found in the lime 
concretions, although the surrounding shales are unfossiliferous.* The 
fossils listed and described in this report are all Mollusca, and are in an 
excellent state of preservation. The exteriors of many of the shells, 
especially of the oephalopods, still retain the original pearly luster, and 
very few show any signs of deformation. Thin sections of the concre- 
tions cut through embedded fossils show that the interiors of the fossils 
are filled with quite pure crystalline calcite; the shells themselves con- 
sist of two layers, a thin inner one of platy or amorphous calcite, and 
an outer one of fibrous aragonite, in a practically unaltered state. Sur- 
rounding the shells is the matrix of interlocking fine-grained calcite and 
clay particles, with abxmdant flecks of pyrite. 

It has been suggested that the excellent preservation of the fossils 
in these concretions may be due to the presence of oil or bituminous 
matter of some sort, which would tend to keep the groundwater out and 
thus prevent solution or alteration of the pearly shell material.* That 
organic matter is present in the concretions is indicated by the pyrite, 
since this mineral very often occurs in association with such material, 
and also by the dark color, which is not caused by dark detrital minerals, 
since none are present in the thin sections. Tests of the material of the 
concretions, pulverized and treated with ether, showed a very small 
amount of soluble bituminous matter. The extremely fine-grained char- 
acter of the concretions, which show only a very slight porosity in thin 
section, would also tend to prevent any circulation of groimdwater 
within the rock. Moreover, Tarr‘ has shown that these concretions are 

^Rubey, op. oit., pp. 5-11. 

*Communioation from Mr. Theron Wasson, 

’CommuDication from Mr. Theron Wasson. 

<Tarr,W.A. 1920. G. S. A. BuU. 32, pp. 373-384. 
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syngenetio, that is, formed at the time of the deposition of the enclosing 
rock. This would mean that the fossils within the concretions were 
buried almost immediately after death, 

In view of these facts, then, it may be concluded that the preserva- 
tion of the pearly shell material of these fossils is due to the fact that 
they have been protected, since the deposition of the formation, by an 
enveloping medium of an extremely dense and non-porous character, 
which was also impregnated with bituminous matter. 

The fossils from this horizon do not constitute a restricted Pierre 
faima. The majority are species which have previously been found both 
in this formation and in the Fox Hills sandstone which overlies it. The 
next largest group comprises those which have been found hitherto only 
in the Herre, and the remainder, a very small group, are those which 
have not been foimd before except in the Fox Hills (see Fig. 4). We 
believe this horizon must be correlated with that referred to frequently 
by Meek’^ as “a bed containing a blending of the fossils from the upper 
part of the Fort Pierre and Fox Hills groups . . . especially since 
his locality, “Yellowstone River, 150 miles from its mouth,” lies only 
about 50 miles south of the locality of the fossils under discussion. It is 
not imnatural that the upper be^ of the Pierre in this region should 
contain fossils in common with the overlying formation, since here there 
is no distinct stratigraphic break between the two, but a gradation from 
the lower into the higher.® 

SYSTEMATIC PALAEONTOLOGY 

The following is a list of the species represented m this faunule. A 
few references are given for each species, although the reference lists are 
not, in most cases, complete. The original reference is included for each 
species; in cases where this is a publication which is difficult to obtain, 
or where an illustration is not included, further references are also given. 
Comments upon our specimens are added wherever necessary, and some 
changes in classification have been made, after other authors. 

PELECYPODA 

Nucula cancellsta Meek and Hayden, 1856 

Nucvla caneeUata Meek akd Hayden, 1856, Proo. Acad. Nat. Sci. Phila., VIII, 
p. 85. 

Nucida eaneeUaia Meek, E, B., 1876, Invert. Cret. and Tert. Foss., Up. Mo., 
p. 102, PI. xxviii, fig. 13, a-e. 

iMeek,F. B. 1876. * Invertebrate Cretaoeous and Tertiary Fossils of the Uppei* Missouri Country.’ 
U. S. G. and G. S. Terr. (Hayden), IX, p. 100. 

*Rubey, op. cit., Chart, p. 3. 
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One specimen of this species is included in this faunule. Its size is 
considerably smaller than the measurements given by Meek, but agrees 
with the figure, natural size, of the type specimen, as illustrated by Meek, 
Plate XXVIII, figure 13a. Although nearly all the outer layers of the shell 
are missing from our specimen, in the few patches left it is possible to see 
the cancellate sculpture faintly, while the crenulations along the basal 
margin are quite distinct. 

Nucula cf. subplana Meek and Hayden, 1856 

Nucula svJbplana Meek and Hayden, 1856, Proc. Acad. Nat. Sci. Phila., VIII, 
p. 85. 

Nucula subplana Meek, F. B., 1876, Invert. Cret. and Tert. Foss., Up. Mo., 
p. 99, PI. xvn, fig. 7, a-b. 

Our specimen agrees with Meek^s description and figures in size, 
shape, and absence of crenulations on the basal border, but some of the 
shell material is preserved, showing strong concentric striae and very fine 
radial markings, the latter being also shown on the internal mold. This 
ornamentation was apparently not shown on Meek’s specimens. This 
fact, and the fact that our specimen is proportionally somewhat more 
convex than Meek’s type, make us hesitate to identify it with his with- 
out reservations. It may be, however, that Meek’s specimens did not 
show the radial markings on the internal mold because of poor preserva- 
tion, since they are shown on ours only near the ventral border, and dis- 
appear completely near the umbo. 

Limopsis parvula (Meek and Hayden), 1856 

Petunculina parvula Meek and Hayden, 1856, Proc. Acad. Nat. Sci. Phila., 
VIII, p.86. 

Limopsis parvula Meek, F. B., 1876, Invert. Cret. and Tert, Foss., Up. Mo., 
p. 97, PL xxvm, fig, 17, a-c. 

This species occurred very abundantly in our collection. 

Inoceramus prozimus Tuomey, 1854 

Inoceramus protmmus Tuomey, 1854, Proc. Acad. Nat. Sci. Phila,, VIII, p. 171. 

I'noceramus protdmus Weller, 1907, Pal. N. J., IV, p. 424; PI. xl, 1^. 1-6; 
PI. XLI, fig. 1. 

Inoceramus barabini Morton, 1834 

Inoceramus barabini Morton, 1834, Synop. Organic Rem., p. 62, PL xvn, fig. 3. 

Inoceramus barabini Whitfield, 1880, * Paleontology of the Black Hills of 
Dakota,’ p. 398, PL vii, fig. 7; PL ix, fig. 8. 

Of the three specimens in this collection, two agree very well with the 
description given by Meek, but the third is somewhat more difficult of 
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identification. It is a small specimen, measuring 1% inches in length; 
the convexity, % inch in the right valve alone, seems proportionally large 
for this species, and the ventral margin seems to be more or less parallel 
with the hinge line, so that this specimen has not the typical cuneate 
form of Inoceramus harabini Morton. It somewhat resembles Inoceron 
mu8 cmfertim-annulatus Roemer, as described and figured by Weller 
(Pal. N. J., IV, p. 427, PI. xxxix, figs. 2-5). However, we hesitate to 
identify it with this form, since ours is apparently a young specimen, and 
might have become proportionally less convex and more cuneate as it 
grew longer and higher. 

Pteria petrosa (Conrad), 1863 

Avicula petrosa Conrad, 1853, Jour. Acad. Nat. Sci. Phila., 2nd Ser., II, p. 274, 
PI. XXIV, fig. 15. 

Pteria linguiformis Meek, 1876, Invert- Cret. and Tert. Foss., Up. Mo., p. 32, 
PI. XVI, fig. 1, a-d. 

The specimen in our collection is very poor, consisting of only the 
right valve, of which the anterior wing and part of the anterior margin 
have been broken off. However, from the absence of any radial mark- 
ings, and the general form of the posterior wing and basal portion of this 
valve, we feel fairly safe in assigning it to this species. 

Pteria (Oxytoma) nebrascana (Evans and Shumard), 1857 

Avimla nebrascana Evans and Shitmard, 1857, Trans. Acad. Sci. St. Louis, I, 
p. 38. 

Pteria (Oxytoma) nebrascana Meek, 1876, Invert. Cret. and Tert. Foss., Up. 
Mo., p. 34, PL XVI, fig. 3, a-c; PI. xxviii, fig. 11 . 

Cuspidaria ventricosa (Meek and Hayden), 1856 

Corhula ventricosa Meek and Hayden, 1856, Proc, Acad. Nat. Sci. Phila., VIII, 
p. 83. 

Neaera ventricosa Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 238, PL 
XXX, fig. 3, 0-6. 

Cuspidaria moreauensis (Meek and Hayden), 1856 

Corhula moreaitensis Meek and Hayden, 1856, Proc. Acad. Nat. Sci. Phila., 
VIII, p. 83. 

Neaera moreauensis Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 239, 
PL XVII, fig. 11, o-c. 

Lucina occidexitalis (Morton), 1842 

Tellina ocddentalis Morton, 1842, Jour. Acad. Nat. Sci. Phila., VIII, p. 210, 
PL XI, fig. 3. 

Lveina occidentalis Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 134, 
PL XVII, fig. 4, Or-d. 

Specimens of this species were very numerous in our collection. 
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Lucina subundata Hall and Meek, 1854 

Jjacina subundata Hall and Meek, 1854, Mem. Am. Acad. Arts and Sci. 
Boston, V, new series, PI. i, fig. 6. 

Lucina subundata Meek, 1876, Invert. Cret. and Tei-t. Foss., Up. Mo., p. 133, 
PL XVII, fig. 2, a-e. 

Protocardia subquadrata (Evans and Shumard), 1857 
Cardium subquadratum Evans and Shumard, 1857, Trans. Acad. Sci. St. Louis, 
I, p. 39. 

Protocardia (Leptocardia) subquadrata Meek, 1876, Invert. C5ret. and Tert. Foss., 
Up. Mo., p. 175, PI. XXIX, fig. 8, a-e. 

Protocardia rara (Evans and Shumard), 1857 
Cardium rarum Evans and Shumard, 1857, Trans. Acad. Sci. St. Louis, I, p. 39. 
Protocardia (Leptocardia) rara Meek, 1876, Invert. Cret. and Tert. Foss., Up. 
Mo , p. 176, PL xvir, fig. 1, a-c, 

Dosiziiopsis deweyl (Meek and Hayden), 1856 
Cytherea deweyi Meek and Hayden, 1856, Proc. Acad. Nat. Sci. Phila., VIII, p. 
83. 

CaUista (Dosiniopsis ?) deweyi Meek, 1876, Invert. Cret. and Tert. Foss., Up. 
Mo., p. 182, PL XVII, fig. 15, a~e. 

Corbula crassimarginata Meek and Hayden, 1860 
Corbula crassvtnarginata Meek and Hayden, 1860, Proc. Acad. Nat. Sci. Phila., 
VIII, p. 425. 

Corbula crassimarginata Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 
244, PL XVII, fig. 14, a-c, 

SCAPHOPODA 

De&talium (Antalis) gracile (Hall and Meek), 1854 
Dentalium gracile Hall and Meek, 1854, Mem. Am. Acad. Arts and Sci., V, 
New Scr., p. 303, PL in, fig. 11. 

Dentalium gracile Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 266, 
PL xvin, fig. 13, ttHi. 

Dentalium (Laevidentalimn) pauperculum (Meek and Hayden), 1860 
Dentalium pauperculum Meek and Hayden, 1860, Proc. Acad. Nat. Sci. Phila., 
XTI,p. 178. 

Entalis f paupercula Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 269, 
PL xvin, fig. 14. 

GASTROPODA 

Margarita nebrascensis (Meek and Hayden), 1856 
Turbo Nebrascensis Meek and Hayden, 1856, Proc. Acad. Nat. Sci. Phila., 
VlII,p. 64. 

Margarita nebrascensis Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., 
p. 298, PL XIX, fig. 8, 0-6/ fig. 9, a-6. 
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Natica (Limatia) concixma (Hall and Meek), 1864 
Natica condnna Hall and Memk, 1854, Mem. Am. Acad. Arts and Sci. Boston, 
V, p. 384, PI. m, fig. 2, a-d. 

Lunatia concinna Meek, 1876, Invert. Cret. and Tert. Foss., Up Mo., p. 314, 
PL xxxn, fig. 11, a-c. 

Alaria (Anchura) sublevis (Meek and Hayden), 1860 
Aporrhais suhlevis Meek and Hayden, 1860, Proc. Acad. Nat. Sei. Phila., XII, 
p. 178. 

Anchura f suhlevis Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 327, 
PL XIX, fig. 3, a-h. 

Alaria (Anchura) nebrascensis ? (Evans and Shumard), 1854 
RosteUaria Nehrascensis Evans and Shumard, 1854, Proc. Acad. Nat. Sci. 
Phila., VI, p. 164. 

Anchura (Drepanochilus) Nehrascensis Meek, 1876, Invert. Cret. and Tert. 
Foss., Up. Mo., p. 326, PL xix, fig. 5, a-c. 

Our specimen consists only of an internal mold, with a small rem- 
nant of shell left on the outer lip, showing the revolving striae. We can- 
not tell, therefore, what the surface markings of the rest of the shell may 
be, but the specimen agrees so well in size, form of the outer lip, and 
position of the carinae on the body whorl with both Meek's and Whit- 
field's descriptions, that we feel reasonably sure it belongs to the same 
species. 

Pyrifusus (Neptunella) newberryi (Meek and Hayden), 1856 
Fusus Newherryi Meek and Hayden, 1856, Proc. Acad. Nat. Sci, Phila., VIII, 

p. 66. 

Pyrifusus (NeptuneUa) newherryi Meek, 1876, Invert. Cret. and Tert. Foss., Up. 
Mo., p. 346, PL XXXI, fig. 6, a-/. 

Pyrifusus (Neptunella) intertextus (Meek and Hayden), 1857 

Fusus intertextus Meek and Hayden, 1857, Proc. Acad. Nat. Sci. Phila., IX, 
p. 139. 

Pyrifusus {Neptunella) intertextus Meek, 1876, Invert. Cret. and Tert. Foss., 
Up. Mo., p. 348, PL xix, fig. 14, a-b, 

Pasciolaria (Cryptorhytis) cheyennensis (Meek and Hayden), 1860 
RosteUaria fusiformis Hall and Meek, 1854, Mem. Am. Acad. Arts and Sci. 
Boston, V, New Ser., p. 393, PL in, fig. 10. (Not R. fusiformis Pictet and Rotix, 1848, 
nor Fasciolaria fusiformis Valenciennes.) 

Glotdius f cheyennensis Meek and Hayden,^ 1860, Proc. Acad. Nat. Sci. Phila., 
XII, p. 422. 

Fasciolaria f {Cryptorhytis) cheyennensis Meek, 1876, Invert. Cret. and Tert. 
Foss., Up. Mo., p. 365, PL xix, fig. 13, a~6. 
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Turris (Surcula) minor (Evans and Shumard), 1857 

Pleurotoma minor, Evans and Shumakd, 1857, Trans. Acad. Sci. St. Louis, I, 
p. 41. 

Turris minor Meek, 1876, Invert. Grot, and Tert. Foss., Up. Mo., p. 384, PI. 
XXXI, fig. 9, a-c. 


CEPHALOPODA 

Eutrephoceras dekayi (Morton), 1833 

Nautilus dekayi Morton, 1833, Am. Jour. Sci., 1st Ser., XXIII, p. 291, PL vni, 
fig. 4. 

Nautilus dekayi Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 496, 
PI. XXVII, fig. 1, a-e. 

Baculites compressus Say, 1821 

Baculites compressus Sax, 1821, Am. Jour. Sci. and Arts, II, p. 41. 

Baculites compressus Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., p. 400, 
PI. XX, fig. 3, a-c. 

Baculites ovatus Say, 1821 

Baculites ovata Say, 1821, Am. Jour. Sci. and Arts, Ist Ser., 11, p. 41. 

Baculites ovatus Meek, 1876, Invert. Cret. and Teit. Foss., Up. Mo., p. 394, PL 
XX, fig. 1, a-6; fig. 2, a, h, d. 

Discoscaphites uicolleti (Morton), 1842 

Ammonites NicoUetii Morton, 1842, Jour. Acad. Nat. Sci. Phila., 1st Ser., VIII, 
pt, 2, p. 209, PL X, fig. 3. 

Scaphites (Discoscaphites) nicoleti Meek, 1876, Invert. Cret. and Tert. Foss., 
Up. Mo., p. 435, PL XXXIV, figs. 2, a-6; 4, a-c. 

Discoscaphites nicoUeti Rbeside, 1927, U. S. G. S. Prof. Paper 150, p, 32, PL 
IX, figs. 5, 7. 

Acanthoscaphites nodosus (Owen), 1852 

Scaphites (Ammonites f) nodosus Owen, 1852, Ropt. of Geol. Surv. Wise., Iowa 
and Minn., p. 581, Tab. 8, fig. 4. 

Scaphites nodosus Whitfield, 1880, Pal. of B. H. of Dak., p. 441, PL xiii, fig. 12, 

Acanthoscaphites nodosus Rebside, 1927, U. S. G. S. Prof. Paper 150, p. 32. 

Acanthoscaphites nodosus brevis (Meek), 1876 

Scaphites nodosus "brevis Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo. , 
p. 426, PL XXV, fig. 1, a-c. 

Acanthoscaphites nodosus plenus (Meek and Hayden), 1860 

Scaphites nodosus plenus Meek and HAYDBar, 1860, Proc. Acad. Nat. Sci. PhiZa., 
XII, p. 420. 

Scaphites nodosus plenus Meek, 1876, Invert. Cret. and Tert. Foss., Up. Mo., 
p, 429, PL XXVI, fig. 1, a-c. 
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DISCUSSION OF A PROBLEM OF NOMENCLATURE 
AND DESCRIPTIONS OP NEW SPECIES 

CEPHALOPODA 

Acanthoscaphites nodosus comprimus (Owen), 1852 
Figures 5, 6 

A. M. N. H. Cat. No. 24236. 

ScapMtes (Ammonites f) comprimus Owen, 1852, Rept. of Geol. Surv. Wise., 
Iowa and Minn., p. 580, Tab. 7, fig. 4. 

Scaphites nodosus quadrmgularis Meek Hayden, 1860, Proc. Acad. Nat. 
Sci. Phila., XII, p. 420. 

Scaphites nodosus exiles Meek and Hayden, 1860, Proc. Acad. Nat. Sci. Phila., 
XII, p. 420. 

Scaphites nodosus quadrangularis Gabb, 1861, Syn. Moll. Cret. Form., p. 32. 

Scaphites nodosus quadrangularis Meek, 1876, Invert. Cret. and Tert. Foss., 
Up. Mo., p. 428, PI. XKV, figs. 2, a-c; 3, a-c; 4. 

Scaphites nodosus quadrangularis Whitfield, 1880, Pal. of B. H. of Dak., p. 443, 
PL xin, figs. 10-11. 

Scaphites nodosus quadrangularis Geabau and Shimeb, 1910, N. A. Index Fossils, 
II, p. 178, figs. 1429, 1430. 

Acanthoscaphites nodosus qiLodranguJtaris Rebbidb, 1927, U. S. G. S. Prof. Paper 
150, p. 32. 

In his description of Scaphites (Discoscaphites) nicolletiif Meek lists 
Scaphites (Ammonites f) comprimus Owen as a synonym.^ Owen's 
figure of S. comprimus (Table 7, figure 4), and his description, quoted 
below, do not seem to the writers to agree with the characteristics as- 
signed originally to Ammonites nicolletii by Morton, and later described 
more fully by Meek. Owen says of his S, comprimus: “Shell compressed 
and slightly boat-shaped. One volution visible, the rest concealed in the 
outer chamber. Surface ornamented with slightly curved costae which, 
on the chambered portion of the shell, are more than twice as far apart 
as on the terminal, deflected, non-camerated part. Every second or 
third rib runs to the inner margin; the intermediate ribs are formed by 
bifurcation which commences one-fourth to one-half the distance 
toward the periphery. A row of small, pointed tubercles, on either 
margin of the flattened dorsum; a row of flatter and more obscure 
tubercles, one-fourth of the distance from the inner margin of the 
convolutions.”® 

Morton mentions only one row of tubercles, that on the periphery, 
in his original description of Scaphites nicolletii, and only one is shown 


^Meekr op. oit., p. 435. 
^Owen. op. cit., p. 580. 



Fig. 5. Acanthoscaphites nodoBiiS comprim-us. Leftside. XI. 

Fig. 6. Acanthoscaphites nodoaua comprimva. Venter, directly posterior to body 
whorl. XI. 

Fig. 7. DUcoBcaphiteB rdcoUetii. After Morton, Jour. Acad. Nat. Sci. Phila., 
1st Ser., VIII, pt. 2, PI. x, fig. 3. (Ammonites nicoUetii,) 

Fig. 8 . Acanthoscaphites nodosus comprimus. After Owen, Kept, of GeoL Surv. 
Wise., Iowa and Minn., Tab. 7, fig. 4. (Scaphites (Ammonitesf) comprimus,) 

Fig. 9. Acanthoscaphites nodosus guadrangularis. After Meek, Invert. Cret. 
and Tert. Foss., Up. Mo., PI. xxv, fig. 3a. (Scaphites nodosus quadrangvlaris,) 

13 
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in the illustration.^ Meek specifically states the fact that there is no 
inner row of nodes in this species. . Costae everywhere without 

tubercles or nodes, excepting a single row along each side of the flattened 
periphery of the outer volution.”^ Owen, on the other hand, in both his 
verbal description, quoted above, and his figure, of Scaphites comprimus, 
distinctly indicates two rows of nodes, the inner one occurring near the 
umbilicus. His specimen also seems to be larger than is usual for the 
adult form of S. nicolletii, and the body chamber seems to be more de- 
flected and to become freer at the aperture than that of ;S. nicolletii 
as described by Meek. 

On the other hand, if Owen’s description and figure of the species S. 
comprimus are compared with those of Scaphites nodosus quadrangularis 
as given by Meek,® a number of striking points of resemblance are 
found. The size of the shell as a whole, and the form and amount of 
deflection of the body chamber tally much more closely between the latter 
species and S. comprimus than they do between S. comprimus and /S. 
nicolletii; the number, size and curvature of the ribs are more alike 
between the former two species, and the inner row of nodes on these two 
species seems to us to be identical in form, whereas S. nicolletii has none. 
Both S. nodosus quadrangularis and S. comprimus also have the periphery 
flattened in a more pronounced manner than does 8 , nicolletii, and the 
umbilicus of 8, comprimus, according to Owen’s figure, is larger than that 
of 8. nicolletii, but the same as that of /S. nodosus quadrangularis. Owen 
also has a figure of 8 . nicolletii in his report (Tab. 8, fig. 1), which re- 
sembles the original figure of Morton and the figure given by Meek, but 
does not resemble the figure of 8 . comprimus given by Owen in the same 
report. 

Of course, one cannot tell certainly about the identity of Owen’s 
species without having seen the suture, which Owen neither describes 
nor figures. However, as far as one can tell from external appearances, 
it seems to the writers that 8 . comprimus is identical with /S. nodosus 
quadrangularis Meek and Hayden, rather than with 8. nicolletii Morton. 
In this case, then, the name given by Owen should have precedence, 
having been given in 1852, while Meek and Hayden’s name was not 
published until 1860. However, the authors feel that the form to which 
this name is applied should still be retained as a variety of 8 . nodosus, 
rather than as a separate species, which Owen originally considered it. 

The figures referred to in the foregoing discussion are reproduced 
here as figures 7a and h, 8 and 9a and b of this paper. 

^Morton, 1842. Jour. Acad. Nat. Sci. Phila., lat. eer., VIII, pt. 2, p. 209, PI. x, fig. 3. 

sMeek, op. cit., p. 435. 

‘Meek, op. cit. p. 428; PI. xxv, figs. 2, a-o; 3, a-c; 4. 
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Acaathoscaphitesnodosus crassus, new variety 
. Figures 10, 11 

Type. — A. M. N. H. Cat. No. 24234. 

Shell attaining a large size, very ventricose, involute, with umbilicus 
about one-sixth as wide as the height of the shell. Inner volutions about 
equal in width and height. The mature body portion is much wider 
than high, except just posterior to the aperture, where it is constricted. 
The body chamber forms about half the entire bulk, and at the aperture 
is moderately free from the inner volutions. The venter is rounded 
throughout. The inner side of deflected portion of the coil is nearly 
straight, except with a slight dorsad swelling, corresponding to the most 
ventricose portion of the body chamber, just anterior to the umbilicus 
of the early whorls, and a slight sulcus, corresponding to the constriction 
of the body chamber, just posterior to the aperture, which makes an 
angle of 116 to 120 degrees with the straightened portion, if measured 
along their respective margins. The aperture is about equal in width 
and height, and it is characterized by the occurrence of a shallow, flat- 
tened, impressed zone on the dorsal side, and an evenly convexed and 
somewhat narrower portion on the ventral side. 

The surface is ornamented with numerous fine, transverse costae, 
which increase by bifurcation and occasional intercalation so as to form 
about three times as many on the venter as on the flanks. The costae 
cross the venter with a moderate forward curvature. Each whorl also 
bears two rows of rather sharp nodes on each side; the inner row is 
situated near the umbilical shoulder, about one-sixth the distance from 
there to the ventral shoulder, on the inner whorls, and about one-third 
of the distance from the umbilical shoulder to the ventral shoulder on 
the body chamber. The outer row of nodes is situated approximately 
on the ventral shoulder. The nodes in each row are never more than one- 
half inch apart, even on the straightened, ventricose portion of the body 
chamber, where they are largest and most widely separated. Both rows 
are traceable from the very edge of the aperture backward as far as the 
whorls can be seen. 

Greatest diameter of an apparently full-grown specimen is about 4.6 
inches; the length, from the edge of the aperture backward along the 
venter as far as the volution can be followed, 13.26 inches. Greatest 
width (body chamber) : 2.75 inches. 

The sutures are deeply incised, with many slender branches and 
branchlets. The siphonaJ lobe is long and narrow, terminating in two 
main parallel branches, and bearing, about halfway to the base, on each 



Fig. 10. AcarUhoscaphitea nodosua craaaua, (n. var.). Left side. X js- 
Fig. 11. AcarUh^caphitea nodoaua craaaita. (n. var.). Apertural view. X%- 
Fig. 12. AcarUhoacaphitea duplico-nodoaua, (n. sp.). Right side (incomplete). 
XL 

Fig. 13. Acanthoacaphitea duplico-modo^ (n. sp.). Venter. XI. 
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side, a large, unequally bifid branch and several smaller trifid branches. 
The first lateral lobe is as wide, but not nearly so long, as the siphonal 
lobe; it ends in two unequally bifid branches, between which there are 
two small, simple projections. The second lateral lobe is much smaller in 
width and length than either of the foregoing; it appears to be trifid 
but on closer observation is seen to terminate in one nearly equally 
bifid branch and one very unequally bifid branch. There is a amall 
trifid third lateral lobe, and a very small, slightly tridentate fourth 
lateral. 


Acanthoscaphites duplico-nodosus, new species 
Figures 12, 13 

The shell is medium-sized, very convex, involute but with a rela- 
tively larger umbilicus than in the preceding form; the volutions increase 
rapidly in size, especially near the apertural end. The surface is omar 
mented with rather coarse, sharp, transverse costae, some of which 
bifurcate before reaching the ventral shoulder, while others cross the 
venter without any bifurcation. There are also finer lines, between 
and parallel to the costae, which start from the umbilical margin and 
extend about half the distance from there to the ventral shoulder. Two 
rows of nodes are present on each side: an iimer one near the umbilical 
shoulder, about one-third the distance from there to the ventral shoulder, 
and an outer row along the ventral shoulder. The nodes of the inner 
row are somewhat elongated transversely, and occur on about every 
other rib; they are evenly spaced and increase gradually in size toward 
the anterior end of the shell. In the outer row, the nodes are rounded and 
sharp, and are rather evenly spaced on the earlier part of the shell, 
occurring on about every fourth rib, but in the later stages of growth 
they appear in pairs, with one or two ribs between the members of each 
pair, and four to six ribs between the pairs. These double nodes are 
not confined to the gerontic body chamber, but begin to appear on the 
septate portion of the shell before the final chamber is reached. In our 
specimen, they first occur about two inches back from the anterior end, 
which is still septate. The inner row appears to be less extensive than 
the outer. 

The greatest diameter of our specimen is about 2 inches. The great- 
est width is 1.26 inches. 

The sutures are very deeply incised, and consist of very long, slender 
lobes, and deep, variously sinuate saddles. The lobes have a very 
narrow “body,” that of the siphonal lobe, for instance, being only one- 
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seventh as wide as it is long; this lobe and the two lateral lobes on each 
side of it are all subdivided into numerous branches, and these in turn 
into many smaller branchlets, aU of which are xmusually long and 
slender. 

This species is easily distinguished from others of the genus by its 
paired nodes and characteristic sutural features. 
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TWO NEW FROGS FROM DARIEN 
By Emmett Reid Dunn^ 

Through the kindness of Dr. G. K. Noble, and with the assistance 
of a Grant-in-Aid from the National Research Council, I was enabled to 
examine the collection of reptiles and amphibians made in Darien in 
1924 by C. M. Breder, Jr., while he was a member of the Marsh-Darien 
Expedition. 

Having examined the Breder collection in The American Museum of 
Natural History, I have now seen practically all the herpetological 
material from Panama in existence in collections. The Breder collection 
is very rich in Salientia, but affords few novelties and few additions to 
the known fauna of Panama. It thus bears out a major conclusion 
already published, which is, that the herpetological fauna of Panama 
falls into two geographical groups: that of western Panama, and that 
of the Canal Zone and Darien. This agrees with the geography of the 
isthmus. 

Two species of frogs in the collection are quite definitely new to 
North America. I have been unable to place them in any described 
South American species and consequently describe them here. 

Eleutherodactylus brederi, new species 

Type. — A. M. N. H. No. 40523, collected April 26, 1924, by C. M. Breder, Jr. 

Type Locality. — Chalichiman's Creek, Darien, Panama, “a small mountain 
tributary draining into the Chucurti or Sucubti. It is close to the Continental Divide, 
just back of Caledonia Bay, and drains into the Chucunaque system.” 

Range. — Known only from type locality and from Rio Chico, Darien (which 
“runs almost due west into the Chucunaque, joining it at Yavisa”). 

Diagnosis. — An EUutherodaclylvs of the goUmeri-noblei group, closely allied to 
noblei of western Panama and Costa Rica; disks developed only on two outer 
fingers; webs of feet rudimentary; sides of face dark; belly smooth; dorsal surface 
smooth save for dorsolateral glandular lines; inverted “V” markings on dorsum; 
heel reaching snout. ^ 

Dbsceiption. — Head longer than broad; canthus rostralis marked; snout long, 
distance from eye to nostril greater than diameter of eye; t 3 mipanum % eye; vomerine 
teeth in two short, oblique rows, running in and back from a point near inner hind 
border of choanae; two outer fingers with enlarged disks; toes with slight web at 

^Contributions from the Department of Biology, Haverford College, No. 22. 
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base; heel reaching snout; a dorsolateral glandular fold; finely shagreened above; 
belly smooth with a discoidal area; snout to vent 43 mm.; gray above, white below; 
a black line from snout through eye, which continues along glandular fold, and sends a 
branch down behind tympanum; a dark line between eyes; faint bars on sides; 
three inverted “V'’ marks on dorsum; faint barring on legs. 

Remarks. — Two other specimens, No. 41052, from type locality, 
and No. 41176, from Rio Chico, show no marked divergence. 

This frog differs from the widely distributed E. gollmeri in the 
enlarged disks on the two outer fingers, in the dorsolateral fold, and in 
color. It agrees with E. nohlei from Costa Rica and western Panama in 
the presence of the finger disks, but differs in dorsal markings, and in the 
presence of the dorsolateral fold. It may be considered as most closely 
related to nohlei, and to be its representative in Darien. 

Hyla subocularis, new species 

Type. — ^A. M. N. H. No. 41117, collected March 3, 1924, by 0. M. Breder, Jr. 

Type Locality. — Rio Chucimaque, first creek above entrance of Rio Tuquasa. 

Range. — Khowm only from type locality. 

Diagnosis. — A small Hyla with skin of head free; vomerine teeth in two small 
groups between the choanae and in line with their hind edges; snout short and blimt; 
tympanum indistinct, ii eye; very distinct markings on head; fingers about one-third 
webbed; toes webbed almost to the disks of third and fifth. 

Dbscbiption. — Snout shorter than diameter of eye, blunt; canthus rostralis 
very marked; tympanum indistinct, H eye; vomerine teeth in two short linear groups 
between the choanae and in line with their hind borders; fingers webbed at base, about 
one-third; toes webbed nearly to disks of third and fifth; heel reaching to the 
anterior border of eye; smooth above; belly rugose; throat and chest smooth; a 
marked fold across chest; length 23 mm.; brown, a darker dorsal marking resembling 
an hourglass beginning bet-ween eyes; white below; head dark with a light line 
extending around snout on to shoulder, connecting on snout with the light edge of the 
upper lip; a dark dot in the light edge of snout; two light bars from eye to edge of lip, 
enclosing a bar of dark between them; a single narrow dark bar on shin; thigh with a 
light semicircular mark on a brown ground. 

Remarks. — Structurally this Hyla is similar to a number of other 
Central American forms, of which underwoodi is the most widespread. 
Several different forms resembling it are found in the high mountains of 
western Panama and Costa Rica. The head coloration is sufficient to 
distinguish it immediately from any of these. 
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SOME NEW OSTRACODES FROM THE ‘^WHITE MOUND'’ 
SECTION OF THE HARAGAN SHALE, MURRAY COUNTY, 

OKLAHOMA 


By H. N. Coryell^ and Virginia A. Cuskley^ 


INTRODUCTION 

The species described in this paper were collected by Dr. H. N. 
Coryell in the summer of 1931 from the ''White Mound" section of the 
Haragan shale, Murray Co., Oklahoma. In addition to the Ostracodes 
already described by Robert Roth,^ eighteen more species were identified, 
seventeen of which are new. These are classified in eight genera, two of 
which are given here for the first time. 


STRATIGRAPHY 

Outline showing the stratigraphic position of the Haragan shale 
according to the present conception. 

. J Oriskanian 

Devonian jnelderbergian— Haragan shaU 

The Haragan shale is the basal member of the upper half of the 
Hunton terrane of the Arbuckle Moimtains, Oklahoma, as described by 
Chester A. Reeds.® He divides the Hunton into four formations on 
the basis of lithology and palaeontology. The bbttom two divisions, the 
Chimneyhill limestone and the Henryhouse shale, are correlated with 
the Alexandrian and Niagaran beds of the Silurian respectively, and the 
upper two members, the Haragan shale and the Bois d'Arc limestone, 
are considered the equivalent of the New Scotland and Becraft of I^wer 
Devonian age. The Haragan varies in thickness from 0-166 feet with 
an average thickness of about 100 feet and is not everywhere present 
with the other members. Reeds assigns the cause of this variation to 
unequal rate and time of deposition from place to place as well as to 
differential erosion during and following sedimentation. 

The type section is the one at "White Mound," about three mfies 
southeast of Dougherty. The formation takes its name from H^xagan 
Creek which flows westward across the strike about one-quarter of a 
mile north of "White Mound." 


^Department .of 

3Rotb, Robert. 1929. 
Paleon., Ill, No. 4, p. 327. 
sReeds, Chester A. 1911. 

pp. 266-268. 


, Columbia University. 

lome Ostracodes from the Haragan Marl, Devonian of Oklahoma.’ Jour. 


'The Hunton Formation of Oklahoma.’ Amer. Jour. Sci., XXXII, 
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The Haragan is composed of alternating blue and white shales and 
thin-bedded, earthy limestones which become yellow on weathering. 

On the basis of the macrofossils it has been correlated with the 
New Scotland of New York. It will be necessary to become acquainted 
with the microfossils from several other localities before one will have at 
command the necessary information to check the correlation on the basis 
of^the smaller fossils. Eventually it is hoped that this >^411 be possible. 

CLASSIFICATION AND DESCRIPTION OF GENERA AND SPECIES 
Family Eibkbyidae Ulrich and Bassler, 1906 
Genus Ezbkbtella Coryell and Booth, 1933 
Eirkbyella verticalis, new species 
Figure 1 

Small, short, apparently equivalved, straight-hinged ostracode, 
subquadrangular in lateral view; dorsal margin straight; ventral margin 
approximately straight in middle portion, rounded at ends; posterior 
end bluntly rounded, anterior end with backward swing; surface cov- 
ered with reticulations more oblong in ventral half and parallel to 
length; marked by a shallow vertical sulcus slightly posterior to the 
middle, extending from the dorsal margin to a subcentral pit; paralleling 
the ventral border is a broad swelling which narrows anteriorly and ends 
in a pronounced spine; running completely around the margin is a 
narrow, unreticulated border, 

Lkc^gth. — 0.62 mm, Hbight, 0.35 mm. 

Holotypbj. — ^Amer. Mus. Nat. Hist. Cat. No. 24216. 

Eirkbyella obliqua, new species 
Figure 2 

Carapace small, elongate, subquadrate in lateral view; dorsal con- 
tact straight; dorsal margin in lateral view rises above the hingeline 
in the anterior half ; ventral margin approximately straight in the middle 
portion, rounded at ends; anterior end with backward swing; posterior 
end gently curved; surface covered with rather widely spaced pits 
forming a coarse series of reticulations more oblong in ventral half and 
parallel to the length; a shallow sulcus slightly posterior to the middle, 
extending obliquely from the dorsal margia to a subcentral pit, marks 
each valve; paraUelmg the ventral border is a broad swelling which 
narrows anteriorly and ends in a pronoimced spine; running completely 
around the margin is a narrow, unreticulated border. 

Length. — 0.75 mm. Height, 0.37 mm. 

Holottpb.— Amer. Mus. Nat. Hist, Cat. No. 24217. 



1934] SOME NEW 08TRAC0DES FROM OKLAHOMA 


3 


This form differs from Kirkbyella verticalis in the more posterior 
position of the sulcus, and more elongate form. 

Family PBiMirnDAE Ulrich and Bassler, 1923 

Genus Bicobnella, new genus 

GBjNOTYPB . — BicomeUa iricomUy new species 

Small, inequivalved, straight-hinged ostracode, subovate in lateral 
view; left valve larger than right and overlapping along the free border; 
dorsal margin straight; ventral margin broadly convex; surface reticu- 
late, marked by a deep sulcus in the dorsal half, on either side of which 
is a broad swelling which terminates in an anteriorly pointing spine; 
paralleling the ventral border is a broad, ill-defined swelling which 
terminates anteriorly in a slight spine. 

BicomeUa txicorms, new species 
Figure 3 

Carapace small, subovate with a slight backward swing; valves 
unequal, left larger than right and overlapping along the free border; 
dorsal margin straight; ventral margin convex; anterior margin curved 
with a slight backward swing; posterior broadly curved; surface finely 
and indistinctly reticulate, marked by a deep vertical sulcus in the dorsal 
half slightly behind the middle, on either side of which is a swelling that 
terminates in an anteriorly pointing spine; paralleling the ventral 
border is a broad, ill-defined swelling which terminates anteriorly in a 
slight spme. 

Length. — 0.45 mm. Height, 0.25 mm. 

Holotypb. — ^Amer. Mus. Nat. Hist. Cat. No. 24218. 

Genus Paeahealdia, new genus 

Genotype. — Parahealdia pecorella^ new species 

Small, apparently equivalved ostracodes, subovate in lateral view; 
hingeline straight; surface finely granulose or smooth, marked by a 
subcentral pit or sulcus and two backward pointing spines on the pos- 
terior end. 

Parahealdia pecorella, new species 
Figure 17 

Small, elongate, apparently equivalved ostracode; dorsal border 
straight in middle portion, gently rounded at anterior and angulate at 
posterior ends; ventral border straight, curving gently at ends; anterior 
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rounded with ventral backward swing; dorso-posterior somewhat 
truncated; ventro-posterior curved; surface finely granulose, gently 
convex, with a pit in dorsal half slightly posterior of middle of the valve; 
shallow sulcus extends from the pit to the dorsal margin; near the ex- 
tremities of the posterior height are two backward pointing spines, one 
dorsal and one ventral, connected by a distinct ridge, behind which the 
convexity of the valve slopes steeply to the posterior margin. 

Length. — 0.65 imn. Height, 0.32 mm. 

Holotypb. — Amer. Mus. Nat. Hist. Cat. No. 24219. 

Parahealdia ovata, new species 
Figure 18 

Small, short, straight-hinged, apparently equivalved ostracode, 
subelliptical in lateral view; dorsal and ventral margins straight in 
middle portion; anterior end broadly curved; posterior dorsal margin 
truncated; posterior ventral end regularly curved; convexity of surface 
greater along ventral border; surface finely granulose, marked by a shal- 
low pit in dorsal half, one-third height of shell from dorsal border 
and slightly posterior of the middle; near the posterior margin are 
two backward pointing spines, one dorsal and one ventral, connected 
by a low ridge, behind which the convexity slopes very steeply to the 
posterior margin. 

Length. — 0.5 mm. Height, 0.32 mm. 

Holotypb. — ^Amer. Mus. Nat. Hist. Cat. No. 24220. 

Genus Aechmina Jones and Holl, 1869 
Aechzuina tnmcata, new species 
Figure 4 

Small, apparently equivalved ostracode, subrhomboidal in lateral 
view; hingeline straight, flush with dorsal margin; dorso-anterior and 
posterior margins straight; ventro-anterior narrowly curved, ventro- 
posterior more broadly curved; ventral margin convex; anterior cardinal 

Fig. 1. KirkbyeUa verticdlis, n. sp. Right valve. X 25- A.M. No. 24216. 

Fig. 2. KirkbyeUa dbliqm, n. sp. Left valve. X 25. A.M. No. 24217. 

Fig. 3. BicameUa tricomisj n. g., n. sp. Left valve. X 25. A.M. No. 24218. 

Fig. 4. Aechmina truncataj n. sp. Left valve. X 25. A.M. No. 24221. 

Fig. 5. Aechmina longiepinaj n, sp. Right valve. X 25. A.M. No. 24222. 

Fig. 6. Aechmina 8erratayn,sp. Right valve. X 25. A.M. No. 24223. 

Fig. 7. Ulrichia drcay n. sp. Right valve. X 25. A.M. No. 24224. 

Fig. 8. Ulrichia reticulaia^ n, sp. Right valve. X 25, A.M. No. 24225. 

Fig. 9. CtmobdUnna granoea Ulrich. Left valve. X 25. .A.M. No. 24233. 
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angle obtuse, larger than posterior cardinal angle, causing the anterior 
end to project out further than the posterior; surface granulose, mod- 
erately convex with greatest convexity in posterior ventral half ; blunt 
spine pointing upward, outward and slightly anteriorly located in 
front of middle near dorsal margin of each valve; greatest height a 
little posterior of middle; greatest length median; greatest thickness 
about one-third length of shell from posterior. 

Length. — 0.92 mm. Height, 0.52 mm. 

Holotypb^ — Amer. Mus. Nat. Hist. Cat. No. 24221. 

Aechmina longispina, new species 
Figure 5 

Carapace subovate in lateral view with pronounced backward 
swing; dorsal margin straight; ventral broadly curved; greatest length 
median; greatest height a little posterior of the middle; greatest thick- 
ness in the posterior half of the shell; surface broadly convex with a 
broad-based, long spine located slightly posterior to the middle on the 
dorsal margin of each valve, pointing upward and somewhat anteriorly. 

Length. — 0.62 mm. Height, 0.37 mm. 

Holotypb. — ^Amer. Mus. Nat. Hist. Cat. No. 24222. 

Differs from Aechmina geneae Roth in general shape of carapace and 
greater length of spine ; also in Aechmina longispina the base of the spine 
covers about one-fourth the surface of valve whereas in Aechmina geneae 
the spine is located very close to the dorsal border. 

Aechmina serrata, new species 
Figure 6 

Carapace suboblong in lateral view; hingeline straight; ventral 
margin convex; anterior end gently curved with slight backward swing; 
posterior broadly rounded; maximum length median; maximum height 
and thickness in the posterior half; surface granulose, slightly convex; 
ornamented by a dorsal spine located in the middle of each valve and 
pointing upward, outward and anteriorly. 

Length. — 1.0 mm. Height, 0.6 mm. 

Holotypbi — ^Amer. Mus. Nat. Hist. Cat. No. 24223. 

Genus ntBiCHiA Jones, 1890 

Ulrichia circa, new species 
Figure 7 

Small, straight-hinged, equivalved ostracode, subovate in lateral 
view; dorsal margin straight; ventral margin broadly convex; anterior 
and posterior ends gently rounded; greatest height in posterior half; 
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greatest length one-third height of shell from ventral border; surface 
reticulate; marked by a small sulcus in the anterior half which slants 
posteriorly "from the dorsal margin for a short distance; on either side 
of the sulcus is a node; the posterior is the larger and more prominent 
and extends above the dorsal margin; the anterior is smaller and situ- 
ated a little below the dorsal margin; the distance from the posterior 
node to posterior end is twice that from the anterior node to anterior 
end; a false border extends around the free margin. 

Length. — 0.50 mm. Height, 0.37 mm. 

Holotype. — ^Amer. Mus. Nat. Hist. Cat. No. 24224. 


Ulrichia reticulata, new species 
Figure 8 

Small, straight-hinged, equivalved ostracode; dorsal margin straight; 
ventral convex; posterior end gently curved; posterior more acutely 
rounded; greatest length median; greatest height slightly posterior to 
the middle; surface reticulate, marked by a posteriorly directed sulcus 
located anterior to the middle; on either side of the sulcus is anode; the 
posterior is the more prominent and extends above the dorsal margin; 
a false border is present around the free margin. 

Length. — 0.55 mm. Height, 0,37 mm. 

Holotype, — Amer. Mus. Nat. Hist. Cat. No. 24225. 


Family Beybichiidae Ulrich, 1894 
Genus Ctbnobolbina Ulrich, 1890 
Ctenobolbina granosa Ulrich, 1900 
Figure 9 

Ctenobolbina granoea^ E. 0. Ulrich, Jour. Cinn. Soc. Nat. Hist., XIX, No. 6, p. 
183, PI. vin, fig. 12. Ulrich and Basslbr, 1908, Proc. U. S. Nat. Mus., XXXV, 
p. 308, PL XL, fig. 12. 

Small, straight-hinged, equivalved ostracode, subquadrate in 
lateral view; dorsal margin straight; ventral margin convex; posterior 
end gently curved; anterior more sharply rounded; anterior cardinal 
angle more obtuse than the posterior; surface granulose, marked by a 
deeply impressed sulcus which extends from the middle of the dorsal 
margin to the middle of the valve and points anteriorly; extending along 
two-thirds the ventral border from the posterior is a frill with five scallops. 

Length. — 0.75 mm. Height, 0.55 mm. 

Plbsiotype. — Amer. Mus. Nat. Hist. Cat. No. 24233. 
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Family T ht.tp rtt ripab Ulrich, 1900 

Thlipsiiridae, E. O. Uuacaa in Eastman-Zittel, 1900, ‘Textbook of Palaeontology,’ 
p. 645. Jones, 1887, Ann. Mag. Nat. Hist., Ser. 5, XIX, p. 403, used the group word 
Thlipgurae and did not use the family name as commonly credited to him. 

Genus Thupsubxlla Swartz, 1932 
Thlipsurella putea, new species 
Figure 10 

Carapace thick, subrenif orm in lateral view, subolong in dorsal view ; 
dorsal margin strongly arched; ventral margin slightly concave; an- 
terior end blxmtly curved; posterior end a little more angulate; overlap 
small, the right valve overlapping the left along the entire margin; 
greatest height in front of the middle, greatest length nearer ventral 
than dorsal margin; greatest thickness in the anterior half; surface 
of valves granulose, convexity centrally flattened, abruptly elevated 
in front, descending more steeply to the ventral than to dorsal and 
posterior margins ; marked by a deeply impressed, nearly vertical median 
furrow that extends from a little below the middle of the valve to about 
one-fourth the distance below the dorsal margin, where a short shallow 
extension of the cleft suddenly flares forward; anteriorly there is a 
S 3 ^tem of four, subquadrangularly arranged, deep pits, each horizontal 
pair being noticeably confluent, the ridge between the two pairs more 
strongly elevated; anterior pits are larger than posterior; surface sur- 
rounding the pits forms a continuous rim which is curved except an- 
teriorly where it is straight, running back obliquely from ventral to 
dorsal; anterior extremities of curved portion of rim end in short, blunt 
spines, one dorsal and one ventral; behind the median sulcus are two 
smaller pits, the long direction of the ventral one paralleling the posterior 
ventral border, while the long axis of the dorsal one is nearly vertical; 
a narrow flange occurs along the margin except on the anterior dorsal 
portion; the flange is more pronounced on the posterior end. 

Length. — 0.67 mm. Height, 0.37 mm. 

Holotypb. — Amer. Mus. Nat. Hist. Cat. No. 24226. 

Fig. 10. ThZipaureUa putea^ n. sp. Left valve. X 25. A.M. No. 24226. 

Fig. 11- C(mdrcu:ypns aciminataj n. sp. Left valve. X 20. A.M. No. 24227. 

Fig. 12. CondrcLcypris arcuatOj n. sp. Right valve. X 16. A.M. No. 24228. 

Fig. 13. Condracypris paraUela,, n. sp. Right valve. X 10. A.M. No. 24229. 

Fig. 14. Condracypris eUmgaia, n. sp. Right valve. X 10. A.M. No. 24230. 

Fig. 15. Condracypris hemiapherica, n. sp. Left valve. X 10. A.M. No. 24231. 

Fig. 16. Cimdrc^yprU aimilaria, n. sp. Right valve. X 10. A.M. No. 24232. 

Fig. 17. Parcdiealdia pecoreUaj n. sp. Left valve. X 14. A.M. No.- 24219. 

Fig. 18. ParaheaMia ovata, n. sp. Left valve. X 16. A.M. No. 24220. 
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Family Oypeidab Baird, 1849 
Genus Condbactpeis Roth, 1929 

C(mdracypTis, Robert Roth, 1929, Jour. Paleontology, III, No. 4, p. 370. 

Genotype.— Roth (here designated), 1929, Jour. Paleon- 
tology, III, No. 4, p. 370, PI. xxxvin, fig. 28a (not 286, c). 

General outline subtriangular to subrectangular in lateral view; 
inequivalved, the left overlapping the right slightly; dorsal margin 
arcuate; ventral border straight or slightly concave, surface ornamented 
by two transverse ridges on each valve, extending from the dorsal 
margin nearly to the ventral and converging dorsally. 

In orienting the species of this genus, the maximum height has been 
placed anteriorly as in Roth’s discussion of Condracypris hinoda, 

Condracypris acuzuinata, new species 
Figure 11 

Carapace subtriangular in lateral view; dorsal margin arcuate, slop- 
ing steeply in anterior half; postero-dorsal depressed and truncated; 
ventral margin slightly concave; anterior end narrowly rounded; pos- 
terior subacuminate; greatest height slightly anterior to the middle; 
greatest length just above the ventral margin; surface marked by two 
transverse ridges converging toward dorsal margin, the anterior situated 
about one-fourth and the posterior about one-fifth the length of shell 
from the respective ends; anterior ridge appears the longer as the pos- 
terior converges dorsally with the truncated margin ; ridges die out before 
reaching either dorsal or ventral margins. 

Length. — 1.4 mm. Height, 0.85 mm. 

Holotypb, — ^Amer. Mus. Nat. Hist. Cat. No. 24227. 

€k)ndracypri8 arcuata, new species 
Figure 12 

Carapace subtrapezoidal in lateral view; dorso-posterior and anterior 
margins arched in broad curve; ventral margin straight, slightly de- 
pressed in region of maximum height; antero-ventral bluntly curved; 
postero-ventral angulated; maximum height somewhat anterior of 
middle; maximum length very close to ventral border; maximum thick- 
ness in posterior half; surface marked by two transverse ridges which 
converge dorsally, neither ridge meeting dorsal or ventral mar^; 
posterior ridge occurs conspicuously further from the posterior border than 
the anterior from the anterior border and has the greater dorsal extension. 

Length. — 1.6 mm. Hb^ight, 0.92 mm, 

Holotypb.— Amer. Mus. Nat. Hist. Cat. No, 24228. 
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Condracyprls parallela, new species 
Figiire 13 

Carapace elongate, subtrapezoidal in lateral view; dorsal margin 
broadly arched, dipping more steeply anteriorly than posteriorly; 
ventral margin straight, slightly depressed in region of ma.ximiim height; 
anterior end narrowly curved; posterior end truncated dorsally and 
bluntly rounded ventrally, meeting the ventral margin nearly per- 
pendicularly; greatest length almost twice the height and located in 
the ventral halt; height of posterior end greater than that of the 
anterior end; surface marked by two transverse ridges which con- 
verge dorsally. 

Lbngth. — 1.95 mm. Hihoht, 1.05 mm. 

Holotypb. — ^Amer. Mus. Nat. Hist. Cat. No. 24229. 

Condracypria parallela differs from Condracyjyria arcuata in the 
length-height ratio. 

CondracTpris elongata, new species 
Figure 14 

Carapace elongate, the greatest length twice the height, subquad- 
rangular in lateral view; posterior dorsal margin nearly straight; 
antero-dorsal margin broadly arched; ventral margin straight; anterior 
end narrowly rounded; posterior end nearly vertical in a broad curve, 
meeting the dorsal border in a sharp curve; maximum height anterior to 
the middle; posterior height much greater than the anterior and slightly 
less than the maximum height; maximum length just below the median 
line; surface strongly convex, the sharpest convexity being close to the 
dorsal and ventral borders; marked by two transverse ridges which 
converge slightly dorsally. 

Length. — 1.95 mm. Height, 0.97 mm. 

Holottpe. — ^Amer. Mua. Nat. Hist. Gat. No. 24230. 

Condracn>ris hemispherica, new species 
Figure 15 

Carapace short, subtrapezoidal in lateral view; dorsal margin 
arched; the highest point in the arch is anterior to the middle; the 
anterior slope is shorter and also steeper than the posterior, since the 
posterior height is nearly one and one-half times the anterior; ventral 
margin nearly straight; anterior end abruptly curved, posterior less 
abruptly so; maximum length close to ventral border; maximum height 
slightly anterior to the middle; surface is convex, with greatest con- 
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vejdty close to dorsal and ventral borders and is marked by two trans- 
verse ridges which converge slightly dorsaUy. 

Linoth. — 1.7 mm. Height, 1.1 mm. 

HoiOTTTBi — Amer. Mus. Nat. Hist. Cat. No. 24231. 

Condracypris similaris, new species 
Figure 16 

Carapace small, subtrapezoidal in lateral view; dorsal margin 
arched, the highest point of arch anterior to middle; dorsal anterior 
slope truncated; dorsal posterior gently convex; postero-ventral 
contact angulated; anterior end curved at venter; ventral margin 
straight, slightly depressed in region of maximum height; greatest 
height anterior to middle; greatest length near the middle of the 
ventral half; surface marked by two transverse ridges which converge 
dorsally, posterior ridge with greater dorsal extension. 

Length. — 1.6 mm. Height, 0.9 mm . 

Holotype. — ^Amer. Mus. Nat. Hist. Cat. No. 24232. 
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A NEW RHINOCEROS FROM THE SI WALIK BEDS OF INDIA 
By Edwin H. Colbert 
INTRODUCTION 

The collection of fossil mammals obtained by Dr. Barnum Brown 
from the Siwalik series of northern India, for The American Museum of 
Natural History, contains a representative group of rhinocerotid remains, 
among which are some specimens from the Lower Siwaliks, that would 
seem to be indicative of a new genus and species of the Rhinocerotidae. 
These specimens consist of a very fine skull and some teeth, which will 
be described in the following pages. The illustrations for this paper are 
made from photographs taken by Hugh Rice and retouched by Louise 
Waller Germann. 

DESCRIPTION 
Gaindathebium/ new genus 

An Upper Tertiary rhinoceros of medium size, with a saddle shaped ” 
skull having a single horn on the nasals, and with brachyodont, simple 
molar teeth. The orbit is located in an approximately central position 
above the first molar; the occiput is vertical; the postglenoid and post- 
tympanic are fused, forming a closed tube for the external auditory 
meatus. There are two upper incisors, of which the lateral one is quite 
small; the upper molars are without an antecrochet or a crista, and the 
crochet is but slightly developed. 

Gbnhric Type. — Gaindatherium browni, new species. 

Gaindatheriiun browni,^ new genus and species 

Types. — A mer. Mus. No. 19409, an almost complete skull. From the Lower 
Siwaliks, Chinji zone, near Chinji Rest House, Salt Range, Attock District, Punjab. 

Paratypbs, — 

Amer. Mus. No. 29838, associated right and left upper and lower dentitions. 
From the Lower Siwaliks, Chinji zone, near Chinji Rest House, Salt Range, Attock 
District, Junjab. 

Amer. Mus. No. 19471, a mandibular symphysis, with right la, and right P 3 -M 1 , 
badly crushed. From the lower portion of the Middle Siwaliks, Nagri zone, KKX) feet 
below the bone beds at Bhandar, One mile south of Nathot, Salt Range, Jhelum 


'Prom Ckiindd^ a Hixxdustani word for the rhinoceros, and 0 t;piov, meaning beast. 

^Named in honor of Barnum Brown, who made the Siwalik ooUeotion for the American Museum. 
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District I Punjab. This specimen is provisionally referred to. the species under 
consideration. 

Amer. Mus. No. 29793, an upper incisor tooth. From the Lower Siwaliks, 
Chinji zone, about 500 feet above the level of Chinji Rest House. One and one-half 
miles west of Chinji Rest House, Salt Range, Attock District, Punjab. 

Hobizon and Locality. — ^From the Lower Siwaliks, Chinji zone. The species 
may, however, extend up into the lower portion of the Middle Siwaliks, that is, into 
the Nagri zone. It is, however, typically of Chinji age. The locality is near Chinji 
Rest House, south of Chinji village. Salt Range, Attock District, Punjab. 

Diagnosis. — The specific diagnosis is the same as the generic diagnosis, presented 
above. 

The Skull 

The rather striking resemblance of the skull of this new form, as 
exemplified by Amer. Mus. No. 19409, to the skull of Dicerorhinus sumor 
trensis, a similarity due to the relatively primitive character of both 
species rather than to a linear phylogenetic relationship, is at once 
apparent when the two species are compared. A careful study of the 
specimen under consideration will show, however, that it presents many 
basic resemblances to Rhinoceros unicornis, and the comparisons of the 
fossil to the modern Indian rhinoceros, as well as to the Sumatran form, 
will be brought out in the succeeding paragraphs. 

As seen from the side, the cranial profile of this new Siwalik skull is 
saddle-shaped, a fact pointed out in the diagnosis, with the nasals and the 
occipital region rising considerably above the supraorbital portion of the 
frontals. This at once suggests the possible affinities of the fossil with 
the modem genus Rhinoceros. The nasals are quite convex and trans- 
versely broad, and their upper surface is pitted for the attachment of a 
strong “horn.'' There are no evidences whatsoever of the presence of a 
frontal horn. 

The anterior border of the orbit is located almost exactly midway 
between the front and the back of the skull, and directly above the 
middle of the first molar. Here we see the expression of a primitive 
and an ancestral trait, denoting the central position evidently occupied 
by this new form in the phylogeny of the oriental forms leading up to 
Rhinoceros. In Dicerorhinus sumatrensis the anterior border of the orbit 
is above the second molar, a shift to the posterior portion of the skull 
which becomes quite characteristic of the Diceros-Coelodonta line. In 
Rhinoceros sondaicus and Rhinoceros unicornis, on the other hand, the 
anterior border of the orbit is above the fourth premolar, and is con- 
sequently advanced towards the front of the skull. The accompan 3 ring 
table will demonstrate the ratios of preorbital to postorbital lengths in 
the rhinoceroses mentioned above. 




GaindaUierium browni, new genus and species. Type, Amer. Mus. No. 19409. Skull, lateral view. One-third natural size. 
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Table, Pbeoebital — Postobbital Ratios 

Preorbitai 
length 

Gaindaiherium browni 
Amer. Mus. No. 19409 260 mm. 

DicerorhintLs sumatrensis 

(Osbom, H.F. 1898, fig. 14) 230 

Rhinoceros sondaicus 
(Osborn, H. F. 1898, fig. 14) 285 

Rhinoceros unicornis 
Amer. Mus. Mam. No. 54455 265 

The skull appears to be rather low, an illusion probably strengthened 
because of a certain amount of crushing that it has undergone. The 
narial notch extends back to a point above the first premolar, and it is 
bounded below by the maxilla and the premaxilla, which latter reaches 
as far anteriorly as do the nasals. The premaxillaries are very slender 
and long. The zygomatic arch curves gracefully upward, from front to 
back, and it is comparatively slender. 

The occiput is rather vertical, which would be expected in a primi- 
tive form comparable with Caenopus or Dicerorhinus. In the more 
specialized rhinoceroses the occiput becomes either forwardly inclined, 
as in Rhinoceros unicornis, or it overhangs the condyles as in Cerato- 
therium simum. Two parietal ridges run back from above the orbits, 
coming almost together just in front of the lambdoidal crest, thus 
forming a low, incipient sagittal crest. This again is an indication of the 
relatively primitive structure of Gaindatherium, for in the more special- 
ized rhinoceroses, in which the brain case has become expanded, the 
parietal crests are separated from each other. 

Looking at the ventral surface of the skull we see that the anterior 
palatine foramina (incisor foramina) ar.e* confluent, and they form a 
large opening, though relatively smaller than is the case in Rhinoceros 
unicornis. The posterior nares are very wide and they extend forward 
to a point opposite the anterior border of the second molar, a resemblance 
to the Indian rhinoceros. The pterygoids and the vomer are heavy. 

Owing to the fact that the basicranium is mutilated, a detailed 
description of it can not be given. 

As in other genera belonging to the Rhinocerotidae, the postglenoid 
process is very long, and it is situated medially, that is, ^towards the 
midline of the skull and somewhat internal to the glenoids, thus afford- 
ing a strong mandibular articulation capable of free movement. The 





Fig. 2. — GaindcUh^riurn hrownif new genus and species* Type, Amer. Mus. No. 19409. Skull, dorsal view. One-third natural size. 
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postglenoid is joined with the post-t 3 rmpanic, forming an enclosed tube 
for the external auditory meatus. In this last feature, Gaindatherium 
is similar to Rhinoceros, and is more advanced than Dicerorhinus. 

The fusion of the post-tympanic and the postglenoid occurs inde- 
pendently in various lines of rhinocerotid evolution, and must therefore 
be regarded as an habitus character indicating narrow but not broad 
phylogenetic relationships- The fusion of the postglcnoid and the post- 
tympanic is seemingly indicative of relationships within a subfamily, 
but it would not seem to be of sufficient constancy to warrant the estab- 
lishment of ties between subfamilies. 

This coalescence of the postglenoid and the post-tympanic may 
probably be due in some part to the development and the action of 
certain muscles, such as the digastricus, rectus capitis lateralis, obliquus 
capitis superior and the longissimus capitis, that attach to the par- 
occipital process and the mastoid region. Just what the underlying 
causes of the differences existing in this region of the rhinoceros skull 
may be, is as yet an open question. That this fusion is probably a 
result of function rather than of size may be implied from the fact that 
certain very large rhinoceroses have the external auditory meatus open 
below, while in other smaller forms, like the one under consideration, the 
fusion of the two elements is complete. Of course, the fusion of the post- 
glenoid and the post-tympanic may be due in part to inherent hereditary 
tendencies, that find different expressions in the several phylogenetic 
lines among the Rhinocerotidae. The answer to this perplexing question 
may be found in a future detailed study of the basicranium among the 
fossil and recent rhinoceroses. 

The Dentition 

Unfortunately, only the molars are present in the type specimen. 
The alveoli of the other teeth are weU preserved, and they offer some clue 
as to the remainder of the dentition. 

An interesting feature in this species is the fact that two incisor teeth 
were present, evidently and P. The first incisor is a laniary tooth, as is 
common among the Rhinocerotidae. The second incisor is seemingly 
small, and evidently on the verge of disappearing. 

The molar teeth, as shown in the type skull, are brachyodont and 
rather simple, being characterized by the complete absence of an ante- 
crochet or a crista, while the crochet is present in the last molar but is 
not strongly developed. The parastyle is prominent. There are anterior 
and posterior cingula, but none internally. 




Pig. 3 . — GaindcUherium browni, new genus and species. Type, Amer. Mus. No. 19409. Skull, ventral view. One-third natural size. 



Fig. 4 . — Gaindatherium brownij new genus and species. Upper and lower dentitions. At 
top: Type, Amer. Mus. No. 19409, left M^, crowTi view. In middle: Amer. Mus. No. 29838, 
left crown view. At bottom: Amer. Mus. No. 29838, right Po-Mz, crown view, and 
Amer. Mus. No. 29793, upper incisor, lateral view. All figures one-half natural size. 
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Another specimen, Amer. Mus. No. 29838, shows the characters of 
the premolars and of the lower grinding dentition. The premolars are, 
with the exception of the first one, essentially molariform in pattern. 
The first premolar is small and triangular. It might be well to say that 
the molars and premolars in this species are rather broad transversely, 
as compared with their anteroposterior length. 



Fig. 5 . — Gaindatherium hrowni, new genus and species. Amer. Mus. No. 19471, 
symphysis of mandible. Superior view above, lateral view below. One-third 
natural size. 

Coming now to the lower dentition, we see that it follows the usual 
rhinocerotid form. The first premolar is absent; the second one is small 
and narrow. The succeeding premolars and the molars consist of the 
usual anterior and posterior crescents. 

A mandibular symphysis, Amer. Mus. No. 19471, from the lower 
portion of the Middle Siwalik beds is here referred to Oaindatherium, 
The specimen is crushed, and the three cheek teeth present are badly 
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broken, making it-s identification somewhat problematical. This speci- 
men is assigned to Gaindatherivmj rather than to Chilotherium (the genus 
most abundantly found in these deposits), because of the general shape of 
the symphysis, which is rather narrow and shallow, and somewhat 
constricted anterior to the cheek teeth. Its general form is similar to the 
form of the mandibular symphysis in Rhinoceros. In Chilotherium the 
symphysis is very broad, deep and heavy. Moreover, the premolar- 
incisor diastema is of a length proper for Gaindatherium. Then again, 
the wear surface on the incisor is similar to that in the modem Rhinoceros, 
that is, it is comparatively short. In Chilotherium this surface is long. 
Furthermore, the general shape of the incisor in this supposed Gaindor- 
therium jaw is more like that of the incisor of Rhinoceros than it is like 
the incisor of Chilotherium. 

The various structural characters of the dentition of Gaindatherium, 
discussed above, are illustrated by the accompanying figures. 


Measuhements 


Oamdatherium browni, new genus and species 


SKtTLL 


Amer. Mus. No. 19409, t3rpe 


Length, lambdoidal crest to tip of nasals 


496 mm. 

Length, condyles to incisor alveolus (estimated) 

520 

Length, anterior border of orbit to incisor alveolus 

243 

Length, anterior border of orbit to condyles 

290 

Width at glenoids 


298 

Width of parietals, narrowest portion 


93 

Width of frontals, supraorbital 


168 

Width of palate at 


68 

length 


40 

width 


51 

length 


42 

width 


52 

M® length 


37 

width 


48 

Amer. Mus. No. 29838, paratype 



length 

width 


19 mm. 

22.5 mm. 

P2 

28 

» 34.5 

P® 

32 

43 

P^ 

37 

49 

P2 

28.6 

21.5 

P 3 

30 

26 

P 4 

36 

28 

Ml 

40 

30 

M 2 

43 

28 
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Gaindatherium browni, Amer. Mus. No. 19471, mandibular symphysis. 


Depth of symphysis at P 2 

66 mm. 

Width of symphysis at narrowest part 

79 

Length of symphysis 

135 

Transverse diameter of incisor 

39 

Vertical diameter of incisor 

27 


DISCUSSION 

If the skull of Gaindatherium browni is considered in its entirety, and 
all of its anatomical characters are evaluated, we see that it is seemingly 
more closely related to the modern Rhinoceros than to any other genera 
of the Rhinocerotidae. Of course, Gaindatherium^ being a relatively 
primitive rhinocerotid, shows certain resemblances to other generalized 
types, such as Caenopus or Dicerorhinus. These are the heritage char- 
acters, derived from a community of origin and carried over into forms 
evolving along divergent lines. On the other hand, many of the charac- 
ters of Gaindatherium are of later origin, and these are the habitus 
characters that would seemingly ally it with Rhinoceros. These characters 
are listed below. 

A, Hebitagb charactbes in Gaindatherium 

1. The light, slenderly built skull is an heritage character derived from an 
ancestor of relatively small size and slender proportions. 

2. The centrally placed orbit is a character derived from a primitive ancestor. 
In the primitive perissodactyls the preorbital portion of the skull is approximately 
equal in length to the postorbital region. In advanced forms the orbit tends to lose 
its central position. 

3. The slight sagittal crest is a primitive character, due to the fact that the 
brain case has not expanded to any great degree. 

4. The vertical occiput is a primitive heritage character. 

5. The presence of the second upper incisor is primitive. 

6. The brachyodont, simple molars show the heritage characters of an ancestor 
similar to Caenopw. 

B. Habitus characters in Gaindatherium 

1. The “saddle shaped” skull is a definite advance towards Rhinoceros. 

2. The presence of one nasal horn is an habitus character in the direction of 
Rhinoceros. 

3. The union of the postglenoid and the post-tympanic is again an habitus char- 
acter that is also found in Rhinoceros. 

4. The presence of a crochet on the last molar in GaindcUherium is a character 
that would seem to point towards Rhinoceros. In the latter genus the crochet and 
crista are well developed, but the antecrochet is not distinct. In Godndaiherium the 
crochet is present on the last molar, and the antecrochet is not distinct. 

5. The relatively narrow, shallow symphysis and the straight lower incisor 
would seem to be characters indicative of a relationship with Rhinoceros. 
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CONCLUSIONS 

Gaindatherium browni is a new genus and species of the Rhinoceroti- 
dae, and it represents a form seemingly directly ancestral to the modem 
Indian Rhinoceros. It retains many primitive characters, which cause 
it to bear certain resemblances to Dicerorhimis sumatrensisj another 
relatively primitive member of the Rhinocerotidae. From the presence 
of Gaindatherium browni in the Lower Siwaliks, it may be assumed that 
the Rhinoceros group probably split off from the general stem of the 
Rhinocerotidae during Miocene times. Furthermore, it would seem that 
the genus Rhinoceros had its origin from Gaindatherium, in India, and 
that the phylogenetic development of this group was experienced in the 
region directly southwest of the Himalayas. 


Suggested Phylogenetic Relationships of Gaindatherium 



Nasal and frontal horns 
Postglenoid and posttympanic 
separate 

External auditory meatus 
open below 

Nasal horn 

Postglenoid and posttympanic 
fused 

External auditory meatus 
closed below 

Advanced 

Coeloc 

Cerai 

Ionia 

lotherium 

Dic€ros 

Rhin 

oceros 

Primitive 

1 


Dicerorhinus 

Oainda 

therium 

1 

Ancestral 


1 Caenopus 1 
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PROVISIONAL CLASSIFICATION OF EXTINCT SOUTH 
AMERICAN HOOFED MAMMALS^ 

Bt Gbokgb Gatlobd Simpson 

Since their discovery by Darwin over a century ago, the native 
ungulates of South America have enjoyed, or suffered, an unusually, 
checkered taxonomic career. This distinction was guaranteed them by 
their puzzling morphological dualism. On one hand, they are remark- 
ably exotic in comparison with the fossil or recent mammals of any other 
continent, and on the other they parallel these mammals in many 
features, now considered largely adaptive or secondary, in a way often 
amazing. Ameghino, the greatest authority, came to consider the re- 
semblances as of prime importance, and his later classifications refiect 
these almost exclusively, but if his discussions are read it will be found 
that in most cases he also recognized and interpreted, on the whole cor- 
rectly as now appears, those characters peculiar to the South American 
beasts. Most other students emphasize these more aberrant characters 
and base classification primarily on them. This now seems to be correct 
and necessary, but it places taxonomists in the embarrassing position 
of having to leave most South American groups hanging in the middle 
of the world classification with no visible means of support. The Ame- 
ghinoan method is intellectually more satisfying, but unfortunately it 
seems almost certainly to be farther from the truth. 

No classification yet presented is very satisfactory, and none has 
any good chance of surviving Very long. The same is true of the present 
attempt. But each brought out some new and useful feature. In the 
present case, aside from the effort to embody new discoveries in this field 
and new viewpoints in the general science, the principal feature is the 
consideration of the light cast on these problems by pre-Santa Cruz 
fossils. Except Ameghino, no one has previously been able to study these 
in detail and at first hand, and their evidence is of crucial importance in 
m^ny if not most points. A great deal remains to be done, even with the 
material now in hand (especially that of the Scarritt Expeditions of 1930- 
31 and 1933-34), but already enough is known to demand some revision, 
and to invite its prompt publication in the hope of criticism and discus- 

. 1 . , , 'i — 


^Publications of the Scarritt E:q;>editionB, No. 22. 
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sion. An attempt has also been made to digest the alarmingly exten- 
sive literature of the groups and incorporate the results in this trial sheet 
classification. 

The groups here considered are those ungulate in the broadest 
sense which occur in South America previous to the Late Tertiary incur- 
sion of surely Holarctic types. Of this great assemblage not one trace 
survives. Every family and every order is extinct. The consensus is 
that only two groups are known from outside South America, the condy- 
larths being typically Holarctic but also (I believe) present in the 
Eocene of South America, and the notoungulates of the new suborder 
Notioprogonia typically South American but, although scantily, indu- 
bitably represented also in North America and in Asia. 

Renewed thanks are due to the authorities of the Museo Argentine 
de Ciencias Naturales^ in Buenos Aires, and particularly to its director. 
Dr. M. Doello Jurado, for access to the Ameghino Collection and facili- 
ties for its study®, and also to H. S. Scarritt, E. S. Riggs and the Field 
Museum, and several others whose cooperation has incidentally been of 
great value in the present study although primarily granted in connection 
with the faunal revisions and other researches now in progress. 

PREVIOUS CLASSIFICATIONS 

From the many previous classifications of the groups here con- 
sidered, those of Lydekker (1894), Ameghino (in its definitive form, 1906), 
Gregory (and Osborn, in Osborn 1910), Scott (in its definitive form, 1913), 
and Schlosser (1923) are selected to give some idea of typical opinions 
and taxonomic trends. Lydekker's classification represents essentially a 
broad European viewpoint, based on much personal study, progessive 
at the time but dating from near the beginning of the full flood of dis- 
covery, essentially the first modern classification. Ameghino's classifi- 
cation, one of the fruits of a life-time of excellent work, represents the 
mature opinion of the authority whose first-hand knowledge has not 
been equalled before or since, but also reflects a peculiarly narrow and 
personal point of view not shared by any other student. The Gregory 
system (edited and accepted by Osborn) represents a highly competent 
synthesis adapting the concrete data of Ameghino, and others, to the 
broad views more generally held, then and now, by European and North 
American students. Scott^s classification, unquestionably the- best 
available and in general here modified only as far as made necessary by 


^Formerly the Museo Nacional de Historia Natural. 

descriptive catalogue of the two earliest faunas is nearly completed. 
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subsequent extension of knowledge, represents first-hand study of the 
most typical forms from this broader point of view and with new data 
unknown to Ameghino. Schlosser's work, while including some un- 
acceptable and peculiar personal points, is a widely used and relatively 
modern synthesis, which also involves some first hand acquaintance with 
the fossils. 

Lydbkkbr, 1894. 

Order Ungulata 

Suborder Toxodontia 
Pachyrucidae 
Typotheriidae 
Toxodontidae 
Suborder Astrapothebia 
Homalodontotheriidae 
Astrapotheriidae 
Suborder Litoptbbna 
Proterotheriidae 
Macraucheniidae 

Ameghino, 1906. 

♦Prosimiab 

Archaeopithecidae 

Notopithecidae 

Henricosbomiidae 

*Hyopsodontidae 

Clenialetidae 

Eudiastatidae 

*Hyracoidba 

Acoelodidae 

Archaeohyracidae 

Typothbria 

Eutrachytheriidae 

Hegetotheriidae 

Prot 3 rpotheriidae 

Typotheriidae 

Toxodontia 

Nesodontidae 

Xotodontidae 

Haplodontidae . . 

Toxodontidae 

♦Hippoidba 

Colpodontidae 

Notohippidae 

tCondylarthra 

Pautostylopidae 

•Phenacodontidae 

*Catathleidae 
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*Pantolambdidae 
*Arctocyonidae 
♦Pbrissodacttla 
♦Hyracotheriidae 
♦Palaeotheriidae 
' ' Proterotheriidae 

Macraucheniidae 
Adiantidae 
♦Peoboscidba 

Carolozitteliidae 

Pyrotheriidae 

♦Amblypoda 

Trigonostylopidae 

Albertogaudryidae 

Astrapotheriidae 

*Lopliiodontidae 

^Ancylopoda 

Isoteixmidae 

Homalotbemdae 

Leontiniidae 

♦I^LLODONTA 

Notostylopidae 

[The classification is compiled from all Ameghino^s separate faunal lists, but the 
grouping and succession are his. Groups marked * are Holarctic and not now believed 
to occur in the early Tertiary of South America. That marked t is Holarctic, prin- 
cipally, but I agree that it does appear in South America.] 

Osborn, 1910. This arrangement was published by Osborn but is 
by him credited to Gregory. The classification published by Gregory 
(1910) in the same year differs, however, in considering the Notoungulata 
as an order, with the other super-family groups as suborders, in uniting 
the Toxodontia and Typotheria under the former name, and in recogniz- 
ing the families Henricosbomiidae (doubtful, in the ''Homalodotheria'0> 
Nesodontidae^ and Protypotheriidae. Presumably these differences are 
due to Osborn’s editing of the classification here copied. 

Order Condylarthra 

Fam. Jnc. . . 

Didolodm^ etc. 

Superorder Notoungulata ... 

Order Toxodontia 

Suborder Homalodothebia 
Notostylopidae 
Homalodotheriidae 
Suborder Astrapothbbia 

Jnc. Bed, Albertogaudryidae 
Jnc. Bed, Isotenmidae 
Astrapotheriidae 
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Suborder Toxodontia 

Inc. sed. Archaeohyracidae 
Toxodontidae 
Suborder Typotheria 
Interatheriidae 
Hegetotheriidae 
Typotheriidae 
Order Litoptbrna 

Proterotheriidae 
Macraucheniidae 
Order Pyrotheria 

Pyrotheriidae 

Scott, 1913. This nearly represents the present views of this 
authority, as his later work (e.g., 1932) changes a few detaUs but in the 
main confirms his earlier opinions. 

Order Toxodontia 

Suborder Toxodonta 
Toxodontidae 
Notohippidae 
Leontiniidae 
Suborder Typotheria 
Typotheriidae 
Interatheriidae 
Hegetotheriidae 
Notopithecidae 
Archaeopithecidae 
Archaeohyracidae 
Suborder Entelonychia 
Notostylopidae 
Isotemnidae 
Homalodontotheriidae 
Suborder Pyrothbria 
Pyrotheriidae 
Order Astrapothbria 

Astrapothcriidae 
Trigonosty lopi dac 
Order Litoptbrna 

Macraucheniidae 

Proterotheriidae 

Didolodidae 

SCHLOSSER, 1923. 

Order Ungulata 

Suborder Litoptbrna 
Bunolitoptemidae^ 

Macraucheniidae ' 

ourioufi and invalid emendation of Didolodidae Scott. There is no generic name on which this 
family name could be based. 
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Proterotheriidae 
Adiantidae 
Suborder Amblypoda 
Pyrotheria* 

Order Nototjngulata 

Suborder Typothbria 
Notopithecidae 
Interatheriidae 
Hegetotheriidae 
Typotheriidae 
Archaeopithecidae 
Archaeohyraeidae 
Suborder Toxodontia 
Notohippidae 
Nesodontidae 
Toxodontidae 
Suborder Entblonychia 
Arctostylopidae 
Notostylopidae 
Isotemnidae 
Leontiniidae 
Homalodontotheriidae 
Suborder AsTRAPOTHBRiomEA 
Trigonostylopidae 
Albertogaudiyidae 
Astrapotheriidae 

NEW CLASSIFICATION 

The following proposed classification is based on all those given 
above, and many others, as well as on study of original specimens. Of 
previous classifications, while each has its peculiar merits and marks a 
progressive step, that of Scott is worthy of special note, as it combines 
a first hand knowledge of the material equalled only by Ameghino with 
a broader and less biased viewpoint as well as the progress of science 
since Ameghino completed his work on this subject.® Any departure 
from Scott's arrangement requires special defense. The considerations 
on which the new arrangement is based are given below under the name 
of each major group. 

Order Condylarthra Cope, 1881. 

Didolodontidae Scott, 1913.® 


Kliven in this form as a famDy, an invalid procedure. 

’Although Ameghino continued work until his death in 1911, his classification had reached its 
defibaitive form in all essentials by 1904. 

’Emended frOm Didolodidae. I do not consider such an orthographic change as altering the author- 
ship of the name. 
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Order Litoptbkna Ameghino, 1889. 

Macraucheniidae Gill, 1872. 

Proterotheriidae Ameghino, 1887. 

- Order Notoungulata, Roth, 1903. 

Suborder Notioprogonia, new. 

Arctostylopidae Schlosser, 1923. 

Henricosbomiidae Ameghino, 1901. 

Notostylopidae Ameghino, 1897. 

Suborder Entblonychia Ameghino, 1893, 

Isotemnidae Ameghino, 1897. 

Homalodotheriidae Ameghino, 1889. 

Suborder Toxodonta Owen, 1858. 

Notohippidae Ameghino, 1894. 

Toxodontidae Gervais, 1847. 

?Leontiniidae Ameghino, 1896. 

Suborder Typothbria Zittel, 1893. 

Notopitheoidae Ameghino, 1897. 

Interatheriidae Ameghino, 1887. 

Typotheriidae Lydekker, 1886. 

Hegetotheriidae Ameghino, 1894. 

?Archaeohyracidae Ameghino, 1897. 

?Acoelodidae Ameghino, 1901. 

Order Astrapothbria Lydekker, 1894. 

Suborder Astrapothbrioideai Ameghino, 1894. 

Astrapotheriidae Ameghino, 1887. 

Suborder Trigonostylopoidba, new. 

Trigonostylopidae Ameghino, 1901. 

Order Pybothhria Ameghino, 1895. 

Pyrotheriidae Ameghino, 1889. 

CONDYLARTHRA 

Ameghino believed that many of his Casamayor and a few of his 
Musters and Deseado fossils represented the Condylarthra. While he 
was almost surely mistaken as regards some of these (e.g., the whole 
family Pantostylopidae, which I consider synonymous with the Henri- 
cosborniidae and true notoungulates), others are so like condylarths 
as to lend at least a strong suspicion that he was right. This resemblance 
has been recognized by most later students, but with few exceptions® 
they have more strongly emphasized the also real resemblance to the 
litoptems and have placed these genera in the Litopterna. After re- 
stud 3 ring all of Ameghino's material and a number of other specimens, 
practically all that are known, I can find no definite characters which 
exclude Didolodus and its close allies from the Condylarthra. It is 

^Emended from Astrapotheroidea. , , , . 1^. «... 

sRoth, for instance, placed these genera in a distinct group Didolodia and deniediitoptern afinnities. 
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quite possible that they represent approximately an ancestral stage 
through which the litopterns passed, but in themselves they have no 
diagnostic litoptern characters. As knowledge of them is not very good, 
it is possible that the condylarth resemblance is not conclusive, but on the 
evidence now available it must be concluded that Ameghino was right 
and that this group must be classified in the Condylarthra. Their refer- 
ence to the Phenacodontidae, however, seems to overemphasize the 
resemblance to Holarctic forms, and it seems best to retain the distinc- 
tive South American family Didolodontidae. 

LITOPTERNA 

Ameghino proposed the name Litopterna for an order (or suborder — 
the intention is not clear) of the group Perissodactyla, with approxi- 
mately the contents now accepted except that the Homalodotheriidae 
were at first included. The latter surely extraneous element was later re- 
moved by Ameghino. Later (e.g., 1906) he abandoned the name Litop- 
terna and simply referred the litoptern families Proterotheriidae and 
Macraucheniidae to the Perissodactyla. Other students, however, notably 
Scott in his definitive revision of the Santa Cruz forms (1910), did not 
accept the reference to the Perissodactyla and so retained the name 
Litopterna for an order or suborder sometimes placed with the no- 
toungulates, and sometimes as a separate group of uncertain affinities. 
That the litopterns are a distinctive natural group with no near affini- 
ties with perissodactyla is now universally recognized, but there are 
many shades of opinion as to their nearness of relationship to the no- 
toungulates. Some (e.g., Gregory 1910, Loomis 1914) place them within 
the Notoungulata. Others follow Scott (1910) in retaining them as a 
separate order, but one of common origin with the Notoungulata (his 
Toxodontia). Still others (e.g., Schlosser, 1923) reject any close con- 
nection with the notoungulates and emphasize the evidence of derivation 
from the condylarths. 

As a matter of practical taxonomy, these forms should surely be 
placed in a separate Order Litopterna. As a matter of opinion, I do not 
see how their relationship with the notoungulates can be closer than 
through a condylarthran or condylarth-like, very remote common 
ancestor,, which means little more than that they are all ungulates or 
“subungulates.^' 

The families Proterotheriidae and Macraucheniidae are certainly 
valid and universally recognized. The Didolodontidae have been re- 
moved to the Condylarthra, as stated above. The fourth supposed 
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family, Adiantidae, is so badly known as to have no real value and I 
prefer to follow Scott in tentatively uniting it with the Macraucheniidae 
at least until better known. In the Casamayor, especially, there are a 
few genera, most of them based on single teeth, wMch are of doubtful 
affinities and may eventually warrant family separation, but at present 
it seems better to distribute them tentatively in the Proterotheriidae 
and Macraucheniidae. 

NOTOUNGULATA 

The appropriate name Notoungulata (''Southern ungulates”) was 
proposed by Roth (1903) on the basis of the peculiar structure of the 
temporal region especially noted in toxodonts and typotheres. Litop- 
terns, astrapotheres, and pyrotheres were clearly excluded by the 
definition and intention of the author, and the notostylopids and homalo- 
dontotheres were explicitly included. As proposed, therefore, the group 
Notoungulata had exactly the same scope as that here given it, including 
Notioprogonia (hitherto part of the Entelonychia), Entelonychia, 
Toxodonta, and Typotheria. Scott (1904) preserved Roth’s grouping, 
but applied to it the name Toxodontia, distinguished from the smaller 
group Toxodonta, and he also proposed to extend Roth’s name Noto- 
ungulata to include the Toxodontia (in the sensu lato of Scott), the 
Litopterna, and the Astrapotheria. Later (see 1913), Scott dropped 
the name Notoungulata, made his Order Toxodontia include the sub- 
orders Toxodonta, Typotheria, Entelonychia, and Pyrotheria, and made 
separate orders of the Astrapotheria and Litopterna. 

In this I cannot follow Scott. The use of Toxodontia and Toxo- 
donta for two groups of different rank is not strictly invalid, but is 
inconvenient and is to be avoided if possible without confusion and 
without coining new names unnecessarily. Toxodontia, as proposed by 
Scott, was really an exact synonym of Notoungulata Roth, and I see no 
reason for rejecting the latter much less confusing and very appropriate 
name. Whether it is to be extended to include also groups at first ex- 
cluded by Roth seems to be beside the point, and in any event there is no 
strong evidence for such extension at present. It is also beside the point 
that the group is now defined on a broader basis than used by Roth and 
that he may have overemphasized ind to some extent misunderstood 
the ear and temporal region characters.^ 

^Soott (1932) recentlv suggests that if Order Toxodontia be raised to superordinal rank^ Roth’s 
name Notoungulata should be adopted. It is difficult for me to follow the Iqjic of this proposal. No 
change of contents is proposed. It might be a^ed that a change of rank in itself wafrants change 
of name (with which 1 strongly disagree), but Roth did not propose Notoungulata as a superorder, 
but explicitly as a suborder of the Ungulata, fully corresponding in usage with an order of ungulates in 
all modem classihcations. 
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In the Notoungulata I include the now classical groups Entelony- 
chia, Toxodonta, and Typotheria, as well as the new Notioprogonia, 
defined below. 


Suborder Notiopeooonia^ new 

Distribution. — Paleocene, Mongolia. Eocene, North and South America. 

Diagnosis.— An early suborder of Notoungulata, including some primitive, 
rather generalized forms and a few ancient divergent lines superficially specialized 
but basically primitive. 

Dentition complete or with if' Ct Pt variously reduced. All cheek teeth brachyo- 
dont, without cement. Upper premolars progressively complicated, but all triangular 
or nearly so, with protocone at least on P*-^ and hypocone very feeble or absent. 
Upper molars transverse, with strong parastyle, well formed ectoloph and oblique 
protoloph, but metaloph variable and often imperfect. Crochet present, anteropos- 
terior when elongated, and generally free of ectoloph. Other secondary folds or crests 
slight or absent- quadrate, with strong hypocones, nearly or quite equal to pro- 
tocones. M® large but triangular, hypocone small or unrecognizable as such. Lower 
premolars essentially bicrescentic, with subequal trigonid and talonid. Lower molars 
with very short trigonids and long talonids. Trigonid essentially a single transverse 
lophid, anterior wing reduced, paraconid inconspicuous and median or relatively 
external. Talonids with a strong, elongate, crescentic lophid and simple, transverse, 
crested entoconid pillar, without secondary connections or crests. 

Rostrum, as far as known, short, deep, and rather narrow. Nares terminal. 
Zygomata arising opposite anterior molars. Cranium (Notostylopidae, unknown in 
other families but probably similar) markedly triangular between squared zygomata. 
Strong postorbital constriction. Endocranial cast much in as typotheres, but more 
primitive. Ear region of generalized notoungulate type, epitympanic sinus relatively 
small, porus low, ossified meatus short and nearly horizontal, tympanic crested, 
hypotympanic sinus large and globular, extending far ventral to basisphenoid, 
cranio-facial flexion slight. 

Mandible rather elongate and slender, tooth series nearly straight. 

Although reluctant to add to an already burdensome nomenclature, 
the considerations given below and the more detailed data bearing on the 
structure and relationships of the several early groups of notoungulates 
lead to the conclusion that the creation of a fourth suborder of Notoun- 
gulata, here named Notioprogonia, is necessary for greatest clarity and 
simplicity of expression. The Notostylopidae are the best known of the 
notioprogonians, but here should also be included the families, still less 
specialized at least in the dentition, Henri cosborniidae and Arctostylopi- 
dae. These seem to form a natural, varied group, on present evidence, 

^p6rior, southern, vpSyevot, ancestor, to suggest the primitive character of the group and its more 
or less archef^S^l relationships with the typically southern Notoungulata. There seems no possibiUty 
of confuiuon with Notoprptog^ia. which is a generic name, invalid (a synonym) , and different m spellingt 
pronimeiation, and derivation (vSrcs, south, vpatros, first, rom&t angle). Schlo^raer does list Sk^Nato- 
progoniat** but even aside from derivation, spelling, and the question as to whether a generic name can 
pr^cupy oxra of higher rank, this was an obvious misprint or error for N’otoprotogoma (itself invalid) 
and has no standing in nomwclature. 
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and in general the Notioprogonia may at least tentatively include such 
early, primitive or only superficially specialized, short lived groups of 
notoungulates as have no clear and special relationships to one of the 
three other suborders, Toxodonta, Typotheria, and Entelonychia. 

The affinities of the Arctostylopidae, aside from casual mention, 
have been discussed only by Matthew (1915) and by him only in a 
preliminary and brief way, without the benefit of the much richer 
material now at hand. Although referring Arctostylops to the Entelony- 
chia, and even questionably to the family Isotemnidae, this was merely 
taxonomic conservatism and does not represent his expressed views as to 
general affinities. He compared this form chiefly with Notostylops and 
placed Arctostylops (and later Palaeostylops) in the Entelonychia largely 
because he accepted the common view that Notostylops belongs there. 
He held that the relationship to the Entelonychia was probably similar 
to that of Metacheiromys to the Loricata. In other words, as is clear 
from his other work and general usages, he believed that the arctostylopids 
were subordinally distinct but did not wish to make them so until better 
known. The view thus rather vaguely adumbrated is similar to that to 
which I have now come, quite independently and on the basis of a very 
large body of evidence not available to Matthew. 

The Henricosborniidae (with the Pantostylopidae, etc.) have hitherto 
been studied only by Ameghino (see final conclusions in 1906), who 
places some of them in the 'Trosimiae^' as primates and some in Condy- 
larthra. When they mention them at all, other writers have rejected 
these views, on general principles, and without restudy have placed this 
group in various notoungulate suborders. Thus both Scott (1913) and 
Schlosser (1923) placed some or all of them in the Typotheria probably 
because of a quite natural confusion with the Notopithecidae, which are 
typotheres but are quite distinct from the henricosborniids. It now 
appears probable that these very primitive forms, while they might be 
structurally ancestral to any of the three previously recognized suborders, 
are not definitely referable to any one of them. They do seem to be 
fairly close to the notostylopids and placing them in this new suborder, 
Notioprogonia, is a simple solution of the taxonomic and phylogenetic 
difficulties as now visualized. 

The group Entelonychia was founded by Ameghino on the basis of 
the Homalodotheriidae, and especially of Homalodotherium itself, 
and defined on foot characters. He always considered the homalodo- 
theres as related to chalicotheres (another case of convergence mistaken 
for affinity) and finally (e.g., 1906) he abandoned the name of Entelony- 
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chia and placed the Homalodotheriidae in the Ancylopoda. The other 
groups considered entelonychian by other authors were distributed in 
various orders. Although abandoned by its author, the name Entelony- 
chia has been re\aved or continued in use by others and is now a generally 
accepted and quite necessary name in the taxonomy of notoungulates. 

From this history it is clear that the name Entelonychia is prin- 
cipally based on Homdbdotherium and is properly applicable only to 
include relatives of that genus. The propriety of placing Notostylops, 
Henricosbomia, PalaeostylopSj etc., in the Entelonychia depends on the 
degree of their relationship to Homalodotherium, also taking into ac- 
count, of course, the earlier forms ancestral or clearly allied to that genus. 
The reference of these groups to the Entelonychia depends on the state- 
ment or clear implication that they are more nearly related to the homa- 
lodotheres than to any typotheres or toxodonts. Although this is the 
common, almost traditional, expression, the actual evidence does not 
warrant such unanimity. 

If a group Entelonychia is to be defined so as to include the Noto- 
stylopidae and still more primitive families, it must be based on the fol- 
lowing characters, which are about the only important ones shared by 
homalodotheres and notostylopids: 

1. Dentition brachyodont, rooted. 

2. Cement absent. 

3. Molars broader than long. 

4. Premolars less complex than molars. 

5. Auditory region of generalized notoungulate type, epitympanic 
sinus and related occipital exposure of pars serrialis relatively small, 
porus rather low. 

6. Skull orthocephalic, with long basicranial region. 

Every one of these characters and apparently all the features that 
could be included in such a diagnosis are primitive and not really distinc- 
tive. They exclude the more specialized, later toxodonts and typo- 
theres, but do not exclude the earlier members of those groups. All 
these characters do occur in the Toxodonta and Typotheria and are 
either known or with high probability inferred to have been universal 
in their early forms. 

Even though Nctostylops, Henricosborniay PalaeostylopSj and re- 
lated genera resemble the homalodotheres only to the extent that both 
retain some primitive characters, some degree of special aflEuaity might be 
suggested if the forms mentioned retained these characters after they 
had disappeared in the other suborders, but this is not the case. So far 
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as they are known, contemporaneous or even some later typotheres 
and toxodonts are not significantly more advanced in these respects 
than are the forms here placed in the Notioprogonia. 

The homalodotheres are distinguished to a degree usually and 
reasonably considered subordinal, by the retention of certain primitive 
characters, such as the complete brachyodont dentition and pentadactyl 
feet, accompanied by the development of certain remarkable speciali- 
zations not closely paralleled in other notoungulates, progressive or 
variable in the group, such as the canine tusks, retracted nasals, and 
extraordinary skeletal developments. The notioprogonians have been 
placed with this group largely because comparison was made mainly or 
only with much later fonns, and was confined to a few primitive char- 
acters which were normal if not universal in the notoungulates of Casa- 
mayor age but were later lost except in the homalodotheres. 

The notostylopids had, in fact, already lost some of the primitive 
characters, such as the closed tooth series, still present in the much later 
Homalodotherium and they did not have any of the peculiar specializa- 
tions of the homalodotheres, early or late. The dentition gives no evi- 
dence of affinity beyond the fact that all are notoungulates. The general 
adaptive type and trend are different. The molar pattern also is dis- 
tinctive. There is, for instance, more resemblance between the earliest 
typothere and entelonychian molars than between either and Notostylops, 
The skulls are similar in so far as both are primitive. That of Noto- 
stylops seems to be very generalized, but it has some specialization, and 
this is not at all in the direction of the homalodotheres. As pointed out 
elsewhere (Simpson, 1933B), the braincasts, even in forms in comparable 
stages of development, indicate different lines of descent, and indeed 
tend to bring Notostylops closer to the t 3 ^otheres than to the homalodo- 
theres. The evidence of the skeletal parts, so far as the imperfect data 
go, is similar. 

The almost inevitable conclusion is that the notostylopids are an 
early offshoot of the Notoungulata which shows no evidence of 
closer affinities to the Entelonychia (sensu stricto) than to other groups of 
notoungulates. They are a side branch, appearing as a minor and less 
distinctive group chiefly because of their early extinction and lack of 
more highly specialized Miocene or later descendants. 

The general problem involves also the other early forms, less well 
known than Notosiylops, which are also primitive and related in a 
general way to the various suborders of more long-lived and specialized 
notoungulates but not to any particular one of these suborders. 
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The broad nature of the phylogenetic relations indicated is, of course, 
subject to much possible modification from further discovery but as a 
theory on present evidence this is well founded and fairly clear and 
comprehensible. Its formulation and necessary taxonomic expression, 
however, are a diflScult problem. 

This problem is not unique and similar situations frequently arise 
in dealing with early mammals of any group or region. There seem to 
be three general types of solutions, none thoroughly satisfactory except 
as a working compromise, but each supported by good precedent and 
authority: 

1. The later taxonomic group (suborder in this case) that is, on 
the whole, the most conservative might be broadened to include the 
ancestry of the whole larger unit (Order Notoungulata) and its early 
lines (such as the Notostylopidae, Henricosborniidae, etc.) regardless 
of whether the latter have any special afiSnity with the later members 
of this particular taxonomic group (suborder). 

2. Each of these early lines, if it cannot be shown to be more closely 
related to one of the later groups than to another, or if it can be shown 
not to be, might be given a separate taxonomic position (necessarily 
subordinal in this case). Strict ‘‘vertical’^ or so-called phyletic classifi- 
cation demands this procedure and admits no alternative. 

3. The undifferentiated ancestry of the whole larger unit (No- 
toungulata) and its relatively little modified early and sterile offshoots 
(including the Notostylopidae) might be placed in a unit (suborder) 
separate from the more long-lived and, eventually, more strongly modi- 
fied and distinctive lines. 

As a more or less analogous example of the first solution, maybe cited 
the use of Insectivora to -cover not only the relatively specialized recent 
representatives of that order but also many primitive and early mammals 
which have little or nothing in common with the modern insectivores 
except characters primitive for most or all placentals. In recent classi- 
fications there seems to be a drift away from this method and some 
tendency to place these early forms in distinct orders as they become 
better known, but this practice still holds to a certain extent. 

Somewhat analogous examples of the second method are numerous. 
On a smaller scale, the separation of the hyracodonts from the true rhi- 
noceroses as a non-ancestral group (family) of equal rank is an example. 
Because of the stressing of the more phyletic ideal in taxonomy and also, 
perhaps, because of some tendency to split hairs in such phyletic research, 
this has become probably the commonest course to follow in such cases. 
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A very closely analogous example of the third type of solution is the 
currently accepted classification of the Order Carnivora, the Suborder 
Creodonta including the ancestors of all later carnivores and also 
various highly distinctive but relatively short-lived early side branches, 
such as the hyaenodonts or mesonychids. 

Of these practices, the last seems to me applicable to the present 
case with greatest convenience and least confusion. If, as has usually 
been done in the immediate past, the name Entelonychia be extended to 
include these early side branches, much confusion must result, as already 
suggested in part. The later and t3^ical Entelonychia are not really 
generalized but in most respects very highly specialized. Whether they 
retain more primitive characters than contemporaneous members of 
other suborders, as has been implied, is really very debatable. Study of 
the recently discovered skeleton of Homalodotherium (Scott 1930), 
for instance, certainly will lead to great hesitance in accepting this view. 
From the Casamayor to post-Santa Cruz, the Entelonychia in a limited 
sense are a varied but quite distinct group. To include Henricoshomiaj 
Notostylops, etc., in that group is in itself highly anomalous, and if the 
present views as to the real affinities of these genera are accepted, this 
would necessarily lead to the further anomaly of making the Entelony- 
chia ancestral to all other notoungulates — an arrangement hardly less 
peculiar and unsatisfactory than would be the inclusion of the ancestral 
perissodactyls in the Chalicotherioidea, for instance. 

The Suborder Notioprogonia is, therefore, named and defined to 
solve the present problem. The creation of this fourth suborder makes 
the differentiation of the other three much easier and renders it possible to 
make an arrangement of all the adequately known notoungulates which 
is relatively free of anomalies and confusion. The suborder is largely, 
but not exclusively, defined on primitive and negative characters. This 
does not necessarily make the group less distinctive, even verbally, 
since it includes no strongly aberrant forms which need to be considered 
as exceptional within it and since the other groups include no adequately 
known forms which are readily confused with notioprogonians. like 
any taxonomic division the character of which is in part ‘^horizontal,’' 
this suborder may prove to be unnatural to the extent of including phyla 
which may later prove to be more decisively separable, but as a whole it 
does now appear to be a natural unit and, furthermore, to be justified 
if on no other basis than that of convenience in dealing with various 
waifs and strays in the most practical and least misleading way. 

The relationships of the Notioprogonia to the other notoungulates 
are probably similar to those of the creodonts to the other carnivores. 
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As a composite, or as an abstraction of the characters common to its 
various numbers, it probably nearly represents the structural ancestry 
of the other notoungulates, and if that actual common ancestry were 
found it would probably be notioprogonian by definition. There are 
also included various ancient and relatively archaic side lines that did 
not survive long enough to have major and separate deployments. 

ENTELONYCHIA 

This group was founded by Ameghino on the basis of the Homalodo- 
theriidae and especially of Hcmahdotherium} Ameghino later abandoned 
the name Entelonychia and referred these animals to the Ancylopoda 
(=Chalicotherioidea). Most other authors, however, probably im- 
pressed by the comparative conservatism in the dentition of Homalodo- 
theriunif retained the name Entelonychia and extended it to include a 
number of primitive forms with other notoungulates. This has been 
discussed under '^Notioprogonia.” On the evidence at hand, I confine 
the name Entelonychia to the Homalodotheriidae and the closely related, 
perhaps synonymous, Isotemnidae. 

TOXODONTA 

Toxodontia was proposed by Owen for an order or suborder of 
imgulates, with Toxodon and Nesodon given as examples of the group. 
With subsequent discovery, the marked differences between these ani- 
mals and some others, especially the typotheres, were not recognized, 
or were less emphasized than the resemblances. Thus, for instance, 
Lydekker (1894) includes the typotheres in the Suborder Toxodontia, 
although Zittel in the same year placed them apart in the Typotheria 
and confined Toxodontia to the true toxodonts plus the astrapotheres 
and homalodotheres (both placed in the Astrapotheria by Lydekker). 
Ameghino at first also included both toxodonts and typotheres in the 
Toxodontia, but he later separated them, using the names Typotheria 
and Toxodontia (the only names of more than family rank in his defini- 
tive classification which are exclusively applied to South American 
groups). Gregory (1910) returned to Lydekker’s system of placing both 
toxodonts and typotheres in one group, but almost all other recent 
authors have recognized them as forming two distinctive units of equal 
rank. Scott's proposal to use the form Toxodonta for the toxodonts 

>Many authors (particularly Scott and later -workers) have used the emendation Homalodonto^ 
therium^ It is true that Homalodotherium Hurley, 1870, is a nomen nudum -writh no standing in nomen- 
clature and that Flower in his definitive description of 1874 used the spelling Homcdodontotherium, but 
Flower published a brief, valid description in 1873 imder the name Htmalodotherium, The genus is 
therefore Homalodotherium Flower, 1873. I am indebted to Patterson for calling my attention to this 
history. 
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proper and giving the name Toxodontia to a group of even wider scope 
than that of Lydekker and of Gregory has already been mentioned, and 
the reasons for rejecting it given. 

In order to avoid confusion with Scott’s variant usages, I tentatively 
retain his spelling Toxodonta for this group (suborder in this system). 
No one now denies its general character and distinction. One dubious 
point is the reference here of the Leontiniidae, in which I follow Scott 
although further study of this point seems essential. It is curious that no 
representative of this very important suborder has yet been surely 
recognized previous to the Deseado. The Archaeohyracidae were 
tentatively placed here by Gregory, and this may be correct although 
pending more detailed study it seems more probable that this family 
belongs in the Typotheria. There is also the family Acoelodidae which 
might be of toxodont affinities, but is also tentatively placed in the Typo- 
theria pending further study. These forms are so near the point of 
divergence of typotheres, toxodonts, and homalodotheres that their 
subordinal position is still difficult to define. 

I follow Scott in uniting the Nesodontidae and Toxodontidae, 
which are closely related and perhaps only progressive stages of the same 
rather limited group, and Patterson (personal communication, paper in 
press) in uniting the Rhynchippidae and Notohippidae. 

TYPOTHERIA 

Previous to 1893, the typotheres and toxodonts were confused and 
were commonly united in the Toxodontia, but in that year Zittel estab- 
lished the ungulate Suborder Typotheria with the families Protypo- 
theriidae ( = Interatheriidae) and Typotheriidae. The addition of the 
family Hegetotheriidae by Ameghino brought the suborder into essen- 
tially its present form, and there is little question as‘to its validity and 
general character. The Casamayor and Musters Notopithecidae are 
certainly typotheres, and perhaps could be united with the Interatherii- 
dae, which they closely resemble in skull structure although the denti- 
tion is much more primitive. Archaeohyracidae and Acoelodidae are 
placed here only tentatively, pending more detailed study. One or 
both might prove to be toxodonts, 

ASTRAPOTHERIA 

This name was proposed by Lydekker (1894) for a suborder of the 
Order Ungulata, to include the Astrapotheriidae and Homalodotheriidae. 
In the same year, however, Ameghino placed the homalodotheres in the 
distinct group Entelonychia, and almost all later workers have followed 
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this step of Ameghino’s.^ In 1894 Ameghino placed the astrapotheres 
in a suborder Astrapotherioidea. In his definitive work, Ameghino 
referred the astrapotheres to the Amblypoda, but this has been 
thoroughly controverted (see especially Scott, 1932 and earlier papers) 
and requires no further comment. The present questions are (1) the 
degree of relationship between the astrapotheres and the typical 
notoungulates, and (2) the placing of the family Trigonostylopidae. 

Both of these questions have been considered in a preliminary 
paper of this series (Simpson 1933 A). On the data there given, and other 
facts to be more fully discussed elsewhere, it is concluded (1) that the 
astrapotheres are not closely related to the typical Notoungulata and 
probably should not be included in that order, (2) that litopterns, astra- 
potheres, and trigonostylopids probably had a common, possibly condy- 
larth, ancestry, (3) that these three groups represent three distinct and 
divergent lines from that ancestry, and (4) that the trigonostylopids 
may be nearer to the astrapothere line than to the litoptern line, or 
possibly diverged from the ancestral astrapotheres after their origin as 
such, but are nevertheless very distinctive from any true astrapotheres. 

The taxonomic expression of these views seems most simply accom- 
plished by retaining a separate Order Astrapotheria, reviving Ameghino’s 
Suborder Astrapotherioidea for the true or typical astrapotheres, and 
placing the Trigonostylopidae in a second suborder, Trigonostylo- 
poidea, defined below. 


ASTRAPOTHERIOIDEA 
This suborder is redefined as follows; 

Extinct South American ungulates, typical of the Order Astrapotheria. Three 
pairs of strongly bilobed lower incisors. Upper incisors lost, at least in later genera. 
Canines very large and becoming rootless tusks. Premolars becoming reduced to 
Cheek teeth becoming moderately hypsodont, always rooted. Upper molars trape- 
zoidal, without distinct metacone fold, protoloph strong, hypocone not excluded from 
trigon and tending to merge into a metaloph, crista incipient to strong. Lower molars 
fuUy lophiodont and bicrescentic, anterior wing of trigonid crescent strong, secondary 
internal pillar arising at anterior end of talonid crescent. Infraorbital foramen single. 
Palate and choanae normal. Sagittal crest short, temporal crests very strong. 
Auditory region deeply embedded and exposure small, auditory notch deep and 
narrow, t3nnpanic loosely attached, post-tympanic process strong, no occipital exposure 
of mastoid. Condylar foramen large and independent. Skeleton (unknown in Tri- 
gonostylopoidea or earliest Astrapotherioidea) becoming graviportal, feet retaining 
five digits. Scaphoid resting on trapezium and trapezoid, not reaching magnum, 


^Gregory (1910) did suggest that Lydekker had some basis for his grouping. Gregory’s classifica- 
tion did not place the Homalodotheriidae in the Astrapotheria, but did so place the Isotemnidae, a 
family so near the Homalodotheriidae as to be possibly synonymous. 
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lunar overlapping unciform. No fibulo-calcaneal or naviculo-cuboid contacts. 
Astragalus short, broad, very short neck, cuboid facet rather on neck than on head. 
ProJdmal end of cuboid covered by astragalus, calcaneal facet on fibular side. Second 
and third digits of pes reduced, first and fom*th large. 

Suborder Teigonostylopoidba, new 
Distbibution. — Casamayor and (?) Musters Formations, Patagonia. 
Diagnosis. — Extinct South American ungulates of very isolated and doubtful 
position, but perhaps related to the Astrapotheria. Two pairs of one-lobed lower 
incisors. Py present (vestigial) or absent, Pf^i present. Tusks somewhat like those 
of trueastrapotheres, but always rooted, relativdy low-crowned, and smaller. Cheek 
teeth brachyodont. Upper molars usually triangular, metacone fold present but may 
be very weak, protoloph continuous but feeble, hypocone rudimentary and excluded 
from trigon, no true metaloph, no crista, trigon basin closed, broad, shallow. Lower 
molars imperfectly lophiodont, anterior wing of trigonid poorly developed and 
short, ending at midline, no talonid pillar. Infraorbital foramen multiple. Palate 
with posterior median process. Choanae divided by bony partition. Sagittal crest 
very long and powerful, temporal crests little developed. Auditory region broadly 
expanded and well exposed. Auditory notch broad and open, post-tympanic process 
practically absent. Tympanic nearly horizontal, attached suturally, thick and scale- 
like, not inflated, with deep notch beneath meatus and round carotid evagination on 
inner side. Mastoid exposed on occiput. Condylar foramen far from condyle and 
opening into pit or gap between tympanic and basioccipital. 

PYROTHERIA 

This group was named by Ameghino in 1895, but as in many other 
cases he abandoned it under the growing influence of his belief in an 
Argentine origin for all mammalian orders, and in his definitive classi- 
fication (1906) the word Pyrotheiia does not appear and the pyrotheres 
are placed in the Proboscidea. Loomis (1914) agreed that they are 
proboscideans, but retained the Pyrotheiia as a suborder. I believe no 
more recent authority definitely accepts this view of relationships (now 
abandoned even by Loomis) and the question now is whether the pyro- 
theres are related to the notoungulates.^ 

Scott at first (1904) excluded the pyrotheres from the Notoungulata 
(his Toxodontia) but later (1913) placed them there. Still more recently 
(1932) he seems to incline slightly, but not definitely, back to the idea of 
proboscidean relationships. Gaudry (1909) concluded that Pyrothmum 
is not clearly related to any known order. Gregory (1910) argues for a 
somewhat remote connection with theEntelonychia ('^Homalodotheria’O? 
and doubtfully includes the Suborder Pyrotheria in the Notoungulata. 


^Sohlosser (1923) » places the pyrotheres in the Amblypoda. Perhaps a case could be made out for 
this, but SchloBser adduces no important evidence, nor am I acquainted -with any. 
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Much new skeletal material has been collected by Riggs, and this 
will presumably give a better basis for judgment. My own restudy of the 
early dental remains, hardly considered by other students, and of the 
published data on Pyrotherium itself, strongly opposes union either 
with the Proboscidea or with the Notoungulata. The group seems to be a 
very distinctive one of unknown sub- or proto-ungulate origin, and can 
at present only be classified as an independent order. I see no good 
reason for placing the little known and probably merely ancestral early 
forms in a separate family, Carolozitteliidae, as did Ameghino, and place 
all pyrotheres in the Pyrotheriidae. 
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AFRICAN TACHINIDAE^I 
By C. H. Curran 

In this contribution will be found descriptions of a number of new 
species, of African Tachinidae with notes on some previously described 
species. Much of the material has been furnished by the Imperial 
Bureau of Entomology, Mr. H. K Munro, and Mr. Alexander Cuthbert- 
son, to whom I wish to express my appreciation. 

Unless otherwise stated, the types of new species are in The Ameri- 
can Museum of Natural History. 

Sturmia Desvoidy 

The four species described below should possibly be placed in a 
genus other than Sturmia although possessing most of the characters 
of this genus but, since there is great need of a revision of the African 
species of Tachinidae and insufficient is known concerning the species 
and genera, I prefer to describe the species in this genus. All the species 
are small, with flattened abdomen, black-haired occiput and the anten- 
nae situated slightly lower on the head than is usual in Sturmia, and in 
addition all have fine bristles on the lowest third of the parafacials and 
the basal two abdominal segments shining black. The number of 
bristles on the base of the third vein varies from one to two, sometimes 
differing in the wings of the same individual. 

There are at least six species belonging to this group, but as two of 
them are represented by single specimens, descriptions are not given at 
the present time. Those described are separable as follows. 

1. — ^Apical two abdominal segments almost wholly golden-yellow pollinose, 

auratocauda, n. sp. 

Apical segments with white or pale yellow pollen 2. 

2. — ^Apical segments chalky white pollinose with the apices black. . . alhocauda, n. sp. 

Apical segments with the apical third or more black 3. 

3. — Middle tibiae with an anteroventral or ventral bristle beyond the middle; pale 

pollinose abdominal fasciae b^t little narrowed toward the sides. 

' ’ versicavda, n. sp. 

Middle tibiae without such bristle; pale pollinose fasciae wider and strongly 
narrowed to the sides faadcauda, n. sp. 
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Stxinnia auratocauda, new species 

Shining black, the apical two abdominal segments golden-yeUow pollinose ; male 
with rectangular sexual patch on under side of third abdominal segment. Length, 
5 to 7 mm. 

Male. — ^Head black in ground color, white pollinose, the parafrontals almost bare 
on the upper half, the occiput shining except immediately behind the eyes. Front 
half as wide as either eye at widest part, with almost parallel sides on the upper third; 
about eleven pairs of frontal bristles, the upper two pairs strong and reclinate; 
parafrontals a little narrower than the frontal vitta, with moderately long hair; 
ocellars fairly long. Occipital hair wholly black. Cheeks one-seventh as wide as the 
eye-height, with black hair. Parafacials strongly narrowing below, bare below the 
frontals. Vibrissae situated level with the oral margin, the facial ridges with short 
bristly hairs on almost the lower half. Palpi black, bearing short hairs. Antennae 
black or brown, extending to the lowest fifth of the face; third segment about three 
times as long as the second, narrow, the apex rounded; arista pubescent. 

Thorax shining black, the pleura with some very thin brownish pollen. Acros- 
ticals, 3-3; dorsocentrals, 3-4; stemopleurals, 1-1, or with a third weak one near 
the anterior, in which case they form an almost straight line. Scutellxun with four or 
five pairs of marginals, the apical pair decussate, and one pair of discals. Prosternum 
with hairs and a pair of weak bristles. 

Legs black; middle tibiae with a single anterior bristle, situated near the middle; 
posterior tibiae almost evenly but not closely ciliate; pulvilli luteous, longer than the 
fifth tarsal s^ment. 

Wings cinereoua hyaline, the base brown; apical cell very narrowly open con- 
siderably before the wing-tip; third vein normally with a single basal bristle, rarely 
with two weak ones, more often with one bristle and a very short hair. Squamae 
brownish. Halteres reddish brown. 

Abdomen shining black, the third and fourth segments densely golden-yellow 
pollinose dorsally, each with the apical sixth or less shining black, the sides of the third 
and fourth segments more or less broadly dull reddish. On the under side the ab- 
domen is more extensively reddish and almost wholly without pale pollen, the third 
segment with a rather large, transverse, rectangular sexual patch of appressed, short 
hair. First segment without median marginals, the second with a very weak pair, 
the third and fourth each with a row, the fourth also with a row of discals. The hair 
is appressed except on the middle of the second segment, where it is suberect, longer 
and more abundant. 

Female. — Front half as wide as either eye, gently widening from the vertex to 
the antennae; eight or nine pairs of frontals and two pairs of proolinate orbitals, the 
hair shorter and rather sparse. Outer verticals absent. Palpi rather strongly swollen . 
Second abdominal segment with a row of appressed or subappressed marginals, the 
third and fourth wholly golden-yellow pollinose except the sides of the posterior 
border. 

Types. — Holotype, male, Ibadan, Nigeria, June 30, 1922 (Dr. W. J. Pomeroy). 
Allotype, female, Nigeria, 1924 (O. B. Lean). Paratypes: male and three females, 
Jbadan, September 29, October 5, 22, and 25, 1920; two females, Ibadan, August 17, 
1913, and November 29, 1913 (I>. W. A. Inborn); three females, Ibadan, 1 934 
(0. B. Lean); male and two females, Kpeve, Gold Coast, November, 1927, 1931, and 
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December 21, 1931 (G. S. Cotterell); and female, Aburi, Gold Coast, May 1, 1927 
(G. S. Cotterell), ex cotton leaf-roller, Anoma species. Almost all the specimens are 
labelled “from cotton” and it is probable that they were reared from the same host, 
although one was reared from Sylepta derogata. Types in British Museum of Natural 
History. 

Stunnia albicauda, new species 

Shining black, the third and fourth abdominal segments thickly white poUlinose. 
Length, 6 mm. 

Male. — ^Head black in groimd color, with white pollen, the parafrontals cinere- 
ous-white poUinose below, becoming bare above; occiput shining black, the posterior 
orbits silvery white on the lower half. Front a little less than half as wide as either 
eye; ten or eleven pairs of frontals, the upper two pairs strong and recdinate; hair 
short and fairly abundant; ocdlars long. Outer verticals absent; hair of the occiput 
and cheeks wholly black. Cheeks shining, slightly more than one-sixth as wide as the 
eye-height. Parafacials strongly narrowing below; vibrissae situated level with the 
oral margin; facial ridges with weak bristles on the lowest third. Palpi black. 
Antennae brown, the third segment about two and one-half times as long as the 
second, the apex rounded; arista thickened and microscopically pubescent on the 
basal fourth. 

Thorax shining black, the pleura with thin brownish pollen. Acrosticals, 3-3; 
dorsocentrals, 3-4; stemopleurals, 2-1 , the lower weak. Scutellum with four pairs of 
marginals, the apical pair weak and decussate, and one pair of discals. Prosternum 
with lateral hau’s. 

Legs black; middle tibiae without an anterior bristle; posterior tibiae almost 
evenly and rather sparsely ciliate; pulvilli long. 

Wings cinereous hyaline, the base darkened; apical ceU narrowly open mod- 
erately before the wing-tip; third vein with a single basal bristle. Squamae light 
brown. Halteres reddish brown. 

Abdomen with the basal two segments shining black, the apical two densely 
white poUinose with the apical fifth of each shining. Second segment with a pair 
of weak marginals, the third and fourth each with a row, the fourth with two rows of 
fine discals; hair appressed; more abundant, longer and erect on the middle of the 
second segment. Under surface wholly shining black, the third segment with a large, 
subrectangular sexual patch of appressed hair on either side. 

Type. — Male, on board ship off Loango, French Congo, November 30, 1926 
(J. Bequaert). 

Sturznia fascicauda, new species 

Shining black, the third and fourth abdominal segments white poUinose on more 
than the basal half. Length, 6 to 6.5 mm. 

Male. — Head black in ground color, the face and lower half of the posterior orbits 
white poUinose, the parafrontals thinly cinereous-white poUinose on about the lower 
half. Front half as wide as either eye; twelve pairs of frontals, the upper two pairs 
strong and redinate; hair moderately long and fairly abmdant; oceUars long. 
Outer verticals absent; occiput and cheeks black-haired. Cheeks one-seventh as 
wide as eye-height. Parafacials strongly narrowing below; vibrissae situated level 
with the oral margin, the facial ridges with weak bristles on the lowest third. Palpi 
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black. Antennae lon^ Bad rather narrow, the third segment two and one-half times 
as long as the second and with rounded apex; arista tapering from near the base, 
short pubescent on the basal third. 

Thorax shining black, the pleura with browTiish pollen. Acrosticals, 3^-3; dorso- 
centrals, 3-4; stemopleurals, 1-1-1, the second weak and situated close to the first. 
Four pairs of marginal scutellars, the apical pair weak and decussate. Prosternum 
with bristly hairs on the sides. 

Legs black; middle tibiae with a strong anterior bristle situated beyond the 
middle; posterior tibiae evenly but not densely ciliate, with a longer bristle in the 
row; pulvilli yellowish and elongate. 

Wings cinereous hyaline, the base browm, the costal border with brownish tinge 
on the basal half; apical cell narrowiy open moderately before the wing-tip; third 
vein with one or two weak basal bristles. Squamae brown. Halteres yellow, with 
brown knob. 

Abdomen shining black, the apical s^ments with white pollen. Second segment 
with a pair of rather short median marginals, the third and fourth each with a row, 
the fourth with a row' of discals. Hair appressed, longer and a little more erect on the 
middle of the second segment. Pale pollen extending to the apical third of the seg- 
ments, gradually narrowing to the sides. Under surface wholly shining, the third 
segment with a large, rectangular sexual patch on either side. 

Types. — Holotype, male, and paratype, male. East London, South Africa, 
January 11, 1925, and February 27, 1925 (H. K. Munro), the type returned to Mr. 
Munro. 

Sturmia versicauda, new species 

Shining black, the apical two abdominal segments with white pollen on the basal 
half or less. Length, 5 to 7 mm. 

Male. — ^Head black in ground color, the face and lower half of the occiput white 
pollinose; parafrontals less thickly white poUinose on the anterior two-thirds. Front 
half as wide as either eye; ten or eleven pairs of frontals, the upper two pairs strong 
and redinate; hair rather long but not abundant; ©cellars long. Outer verticals 
absent; hair of occiput and cheeks black. Cheeks thinly white pollinose, almost one- 
fifth as wdde as the eye-height. Parafacials strongly narrowing below. Vibrissae 
Situated level with the oral margin, the facial ridges with weak bristles on the lowest 
third. Palpi black. Antennae brown, moderately long, the third segment twice as 
long as the second and wider than in related forms; arista thickened on the basal 
fifth, pubescent on the basal third. 

Thorax shining black, the plexus with thin brown pollen. Acrosticals, 3-3; 
dorsocentrals, 3-4; three stemopleurals, the second weak and usually situated below 
a line drawn between the other two. Scutellum with four pairs of marginals, the 
apical pair weak and decussate, and a pair of discals. Prosternum with a bristle 
and several lateral hairs. 

Legs black; middle tibiae with a strong anterior bristle situated beyond the 
middle and an anteroventral bristle somewhat beyond it; posterior tibiae evenly 
'and fairly closely ciliate; ‘pulvilli yellow and moderately long. 

Wings cinereous hyaline, the base blackish brown. Apical cell narrowly open 
moderatdy before the apex of the wing; third vein with one or two basal bristles. 
Squamae pale yellowish brown or brownish yellow. Halteres yellow, with brown knob. 
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Abdomen shining black, the basal half or less of the third and fourth segments 
white pollinose, the bands not or but little narrowing laterally. Second segment with 
a pair of short median marginals, the third and fourth each with a row', the fourth 
also with a row’ or two of w^eaker discals. Hair appressed, but more erect and longer on 
the middle of the second and third segments. Ventral surface w^holly shining black, 
the sides of the third segment with a large, subrectangular sex-patch of appressed 
browmish hair. 

Female. — Front about seven-eighths as wide as either eye; hair short; two 
pairs of strong, proclinate orbital bristles; outer verticals absent; palpi somew'hat 
swollen. Squamae w-hite, with yellow” rim. Abdomen w”ithout erect hair on median 
segments, the pollinose fascia on the third segment a little narrow”er, that on the fourth 
somewhat wider. 

Types. — Holotype, male, allotype, female, Wemen, Natal, November, 1923. 
Paratypes: tw”o males and two females, Wemen, November, 1922, August-September 
1923, and November, 1923 (H. P. Thomasset); male and female, Nazi Moja, Zanzi- 
bar, October-December, 1924 (H. J. Snell). The holotype and allotype are in the 
British Museum of Natural History. 

This species rather closely resembles fascicaiida but, in addition to 
having narrower and more uniformly wide pale pollinose abdominal 
fasciae, it has a ventral or anteroventral bristle on the median tibia, 
wider cheeks, etc. 

LnmAEMYA Desvoidy 

Hnnaemya Desvoidy, 1830, Mem. Acad. Roy. Sci. Inst., France, II, p. 52. 

Bonnetia Desvoidy, 1830, idem, p. 55. 

BoneUia Desvoidy, 1830, idem, p. 56. 

Marshamia Desvoidy, 1830, idem, p. 57. 

Micropalpus Macqtjabt, 1834, ‘Hist. Nat. Dipt.,’ p, 316. 

Amphisia Desvoidy, 1863, ‘Posth.,’ I, p. 129 (not Curtis, 1828). 

Homoeonychia Braxtbr and Bergenstamm, 1889, Denksch. Akad. Wien, LVI, 
p. 133. 

Tarhinmnima Braubr and Bergenstamm, 1891, Denkschr. Akad. Wien, LVIII, 
p.383. 

Hecatoepalpus Townsend, 1932, Jour. N, Y, Ent. Soc., XL, p. 467. 

In the strict sense the species of Linnaemya possess two pairs of 
orbital bristles, whereas Bonnetia {Micropalpus) lacks them. This is a 
sexual character and there is no means of distinguishing the females. 
Both the character of the hair on the cheeks and the presence of infra- 
squamal setules are of no value as the nature of the former varies, the 
fine hair merging to coarse and the infrasquamal setules may be absent, 
one or two present, or they may be numerous. The proboscis varies in 
length in the different species, having its greatest length in expetans 
Brauer and Bergenstamm, being twice as long as the head-height, 
whereas in most species it is shorter than the head-height, but always 
elongate and with rather small labellae. The palpi vary in length from 
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very short to six times as long as wide but the character is not reliable. 
Eight of the African species have the pteropleural bristle extending only 
to about the apical fourth of the squamae whereas the remainder have it 
extending to the apex, but the character does not appear to be reliable 
in this case as there is variation in the length, some of the species coming 
rather close to the alternate group. The length of the claws and pulvilli 
is also variable. 

As here interpreted Linnaemya includes a large number of species 
showing diversity in many ways but all agreeing in having pilose eyes, 
distinct ocellar bristles, moderately wide cheeks, projecting oral margin 
and long antennae, the third segment varying in width. There are 
usually three pairs of postsutural dorsocentrals, but a few of the species 
have four. The legs are usually reddish, black in a few cases, the tarsi 
varying from red to black. Wings variable in color, hyaline, brown, 
gray or variegated; third vein with several basal bristles. Abdomen 
oval or elongate oval, with or without discal bristles on the intermediate 
segments, rarely with some short, aculeate spines. The posterior forceps 
of the male genitalia are fixsed and, along with the outer forceps, vary 
in width and shape. 

As a result of the present studies, most of the species are described as 
new, as it has not been possible to identify, from the descriptions, several 
of those previously described. The best means of separating the species 
is by a study of the male genitalia. It will be found that forms resembling 
each other rather closely have different genitalia and that other and more 
accessible characters parallel the genitalic differences, so that it is possible 
to associate the sexes. 

Table of Species 

1. — ^Femora black 2. 

Femora reddish, often darkened at the apex, rarely blackish on the upper 
surface 3. 

2. — Pleura with yeUow pile; large species laxiceps Villeneuve. 

Pleura wholly black-haired; abdomen with median black vitta or mostly black. 

agiliSj n. sp. 

3. — Posterior femora broadly black or brown on whole length above; pleura black- 

haired; cheeks with sparse black hairs strigipeSj n. sp. 


Femora never blackish on whole upper surface 4. 

4. — Second abdominal segment with at least one pair of discal bristles 11 . 

Second abdominal segment without discals, the third sometimes with a pair . . 5. 

5. — Wings brownish on the apical half, yellowish basally except behind 10. 

Wings almost unicolorous or brownish on the whole length 6. 

6. — Epaulet yellowish 9 . 

Epaulet brown or brownish red 7. 
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7. — Mesonotum almost wholly black-haired 8. 

Mesonotum wholly pale-haired neaoeiy n. sp. 

8. — Ventral part of the second tergite practically all black-haired. 

parcesetoaa Villenenve. 

Ventral part of second tergite almost all yellow pilose luckmani, n. sp. 

9. — Palpi not more than three times as long as broad; third antennal segment of 

male strongly produced near the base angidicomis Speiser. 

Palpi as long as thickness of proboscis; third antennal segment of male very 
broad, not produced aff) 08 cutellata Speiser. 

10. — Mesonotal hair practically all fine and yellow nyasa^ n. sp. 

Mesonotal hair black, only a few pale hairs laterally lamhom% n. sp. 

11. — Mesopleura mostly clothed with yellow pile, usually some coarse black hairs 

above 20. 

Mesopleura with black hair on the whole surface 12. 

12. — Second abdominal segment with two rows of spines in the middle. 

aculeatus Villeneuve. 

Second segment with one pair of discal bristles 13. 

13. — ^Epaulet mostly brown; wings cinereous; four pairs of postsutural dorsocentrals. 

piLitarsis Villeneuve. 

Epaidet reddish or yellowish, if rather dark the wings are brownish; three or 
four pairs of postsutural dorsocentrals 14. 

14. — Palpi less than three times as long as wide 16. 

Palpi at least five times as long as wide 15. 

15. — ^Fourth abdominal segment wholly without poUen ethelia, n. sp. 

Fourth abdominal segment strongly poUinose laterally pictipennis Curran. 

16. — Front coxae broadly black along the inner edge (xmfarmis Curran. 

Front coxae wholly reddish or yellowish 17. 

17. — Under surface of the abdomen entirely black-haired 19. 

Under surface of the abdomen with yellow pile on the under side of the first 
segment and on the basal stemites 18. 

18. — Cheeks yellow-haired, one or two black hairs present; second antennal segment 

reddish yellow gowdeyi, n. sp. 

Cheeks with black hair; basal antennal segments blackish victoria, n. sp. 

19. — Pteropleural bristle extending to the apex of the squamae; posterior genital 

forceps of male transversely concave near the middle shiUitoi, n. sp. 

Pteropleural much shorter; posterior forceps flat torenm, n. sp- 

20. — Abdomen clothed with reddish-yellow hair; second abdominal segment with 

at least two pairs of discals beguaerti, n. sp. 

Abdomen with black hair dorsally .21. 

21. — Trochanters black .* 22. 

Trochanters yellow 24. 

22. — ^Epaulet brown 23. 

Epaulet yellow aptus, n. sp. 

23. — Cheeks with two or more black bristles anteriorly affinis Corti. 

Cheeks bearing only fine, yellow pile vulpinus Fallen. 

24. — Palpi not three times as long as wide 25. 

Palpi five or six times as long as wide; wings strongly bicolored. 

turhida Brauer and Bergenstamm. 
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.25. — Epaulet red 26. 

Epaulet brown species. 

26. — Second abdominal segment with short spines botw'ecn the discals and marginals. 

cuthbertsoniy n. sp. 

Second segment with one pair of discals 27. 

27. — Proboscis much longer than the head-height longirostris Macquart. 

Proboscis not quite as long as the head-height 28. 

28. — Mesonotum clothed with yellow hair vrigrmniy n. sp. 

Mesonotum almost all black-haired andersoniy n. sp. 

Lizmaemya laziceps Villeneuve 

Tachinomwia laxiceps Villneueve, 1916, Ann. S. Afr. Mus., XV, p. 473. 
Female, Pretoria, South Africa, February 28, 1915 (H. K. Munro), 
and female, Nkandhla Forest, S. Africa, January 22, 1916 (Janse). 

This species is easily recognized by the black femora and yellow 
pilose plexira. The palpi are only a little longer than wide and bear a 
short, yellow apical bristle. Length, 12 to 13 mm. 

Lixmaemya agilis, new species 

A small species having black legs, black-haired pleura and whitish yellow^ scutel- 
lum. Length, 7 to 9.5 mm. 

Male. — ^Face and cheeks yellow, the front and occiput black in ground color, 
rather thickly w^hite pollinose. Front scaicely half as wide as either eye; nine pairs 
of frontals, the upper one or two pairs reclinate but not strengthened; ocellars 
moderately long and fine; parafrontals with short, fine black hair. Occiput w^hite 
pilose, the black occipital cilia extending to the cheeks, the mw' doubled or trebled 
below. Cheeks slightly more than one-third as wide as the eye-height, with sparse, 
long black hair. Paraf^ials without hairs below' the fiontals. Proboscis only 
projecting slightly beyond the oral margin, the brown palpi five or six times as long 
as wide. Antennae brown, the third segment not widened, obtusely rounded at the 
apex; arista brown, the penultimate segment almost three times as long as wide. 

Thorax black, cinereous pollinose, the black mesonotal vittae moderately distinct 
In some views; humeri, posterior calli, and scutellum yellowish; hair w'holly black. 
Scutellum with only one pair of discals, the hair not bristle-like. 

Legs blackish, w'hoUy black-haired, the tibiae more or leas brownish red or 
luteous. 

Wings cinereous hyaline, the veins yellow at the base. Alula and squamae 
white, Halteres yellow'. 

Abdom^ shining black with the sides very broadly reddish yellow to beyond the 
middle; the broad apex of the foxirth segment shining reddish; under surface mostly 
yellowish. Hair wholly black, rather coarse and erect on the middle of the second 
segment, dense, subappressed and parted in the middle on the dorsum of the third and 
fourth segments; discal bristles entirely absent, the second and third segments each 
with a pair of marginals, the fourth with a row. Genitalia reddish, the posterior 
forceps brown. Lobes of the fifth stemite short, rather broadly produced on their 
inner apices. 
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Female. — Front three-fifths as wide as either eye, the sides gradually widening, 
so that at the antennae it is one-fifth wider than eye; eight or nine pairs of frontals, 
the upper pair reclinate;’ two pairs of strong, proclinate orbitals; hair of cheeks 
coarse and sometimes one or two bristles present in front. Abdomen dark, blackish 
and reddish brown, tessellate with thin whitish pollen except the broad reddish apex 
of the fourth segment, the hair all appressed and not dense, the fourth segment with a 
row^ of discals. 

Types. — Holotype, male, and allotype, female, Monogoro, Tanganyika, July, 
1923 (A. H. Ritchie), ex Chloridea ohsoleta, in British Museum of Natural History. 
Paratypes: female, Durban, Natal, July 31, 1916 (C. N. Barker); male, Durban, 
June 2, 1920; male, East London, Cape Province, May, 1924 (H. K. Munro); and 
male, Isopingo, South Africa, July 29, 1922. 

Lizinaemya strigipes, new species 

Trochanters black; at least posterior femora broadly black above; abdomen 
without discals on intermediate segments. Length, 11 to 12 mm. 

Male. — Front and most of the occiput black, the face, cheeks and lower part of 
the occiput yellow in groimd color, thicldy white pollinose. Front a little more than 
four-fifths as wide as either eye; about tw'elve pairs of frontals, the upper two pairs 
stronger and reclinate or partly so; ocellars long; frontal hair black, a row of coarse 
hairs near the frontals. Occiput white pilose; black occipital cilia extending to the 
cheeks, the row doubled below, several black setulae behind the upper occipital cilia. 
Cheeks almost half as wide as the eye-height, wuth sparse, mostly coarse black hairs. 
Proboscis a little shorter than the head-height; palpi not twice as long as wide, brown 
without apical bristle. Antennae brown, the incisures reddish; third segment mod- 
erately wide and only slightly widening to the obtuse apex; arista thick, short pubes- 
cent, the penultimate segment about three times as long as wude. 

Thorax black, the humeri, sides of the mesonotum, scutellum and part of the 
pleura brownish yellow or luteous; pollen cinereous, on the posterior part of the 
mesonotum with brown tinge; hair wholly black. Scutellum with one pair of discals 
and some coarse, bristly hairs. 

Legs reddish; coxae partly black; trochanters, a spot at the base of each femur, 
a broad stripe before their apex below and the broad upper surface of the posterior 
four, black or brown, the tarsi black. 

Wings cinereous hyaline, the veins mostly luteous; epaulet brown. Squamae 
white. Halteres yellow. 

Abdomen rusty reddish, with tessellate, yellowish-tinged pollen except on the 
apices of the segments, with a rather narrow, median black vitta which expands on 
the fourth segment but reaches only to the apical third. Hair wholly black, appressed, 
basal segments without discals, the fourth wdth a row. Genitalia shining red, the 
posterior forceps browm. Fifth stemite brown, the lobes subtriangularly produced 
and projecting obliquely downward. 

Female^ — F ront as wide as either eye, widening anteriorly from the vertex; 
second antennal segment reddish above; apical genital segments brown. 

Types. — Holotype, male, and allotype, female, East London, Cape Province, 
February 1, 1925 (H. K Munro). The holotype has been returned to Mr. Munro. 
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Superficially this species resembles vulpinus Fallen, but in addition 
to the black-striped femora lacks discals on the intermediate abdominal 
segments, the fifth stemite is differently colored and the pleural pile is 
black. f 

Lixmaemya neavei, new species 

Legs reddish yellow; trochanters black; front coxae brown on inner surface; 
pleural pile yellow; third antennal segment not angulate near the base. Length, 
10 mm. 

Male. — ^Head yellow in ground color, the upper part of the front and the occiput 
to the lower level of the eyes black, thickly white pollinose. Front three-fifths as wide 
as either eye; nine pairs of front als, the upper pair strong and reclinate; ocellars long; 
parafrontals and vertex with yellowish hair, the former with a partial row of black 
hairs near the frontals; frontal vitta pale orange. Occiput white pilose; the black 
occipital cilia do not extend to the lower edge of the eyes. Cheeks almost half as 
wide as the eye-height, wholly ’whitish pilose. Proboscis not longer than the head, 
the palpi concealed. Antennae black; third segment broad, slightly widened at the 
truncate, very slightly oblique apex; arista thick, short pubescent, the penultimate 
segment four times as long as wide. 

Thorax black, cinereous pollinose and wholly pale yellow pilose; humeri, sides of 
mesonotum, and the scuteUum pale luteous. Scutellum with black hair and one 
pair of discals, some of the hairs stout. 

Legs reddish yellow; front coxae broadly brown on their inner surface, the others 
mostly brown in ground color; trochanters and a small spot at the base of the femora 
brown; tarsi black. 

Wings cinereous hyaline; veins luteous, becoming yellow at the base; epaulet 
brown. Squamae whitish. Halteres yellow. 

Abdomen rusty reddish yellow, with a black median vitta that expands on each 
segment and extends entirely across the broad apex of the fourth segment; pollen 
yellowish cinereous, somewhat tessellate; hair black, the under side of the first and 
second segments with pale yellow pile; no diseal bristles on the intermediate seg- 
ments, the fourth with a row. Genitalia reddish, the posterior forceps brown. Fifth 
stemite brown, the apices of the lobes gently concave. 

Type. — Male, east of Mt, Mlange, Portuguese East Africa, October ^7, 1913 
(S. A. Neave), in British Museum of Natural History. 

This species closely resembles angulicomis Speiser but is readily 
distinguished by the brown epaulet and simple antennae. 

Idxmaemya parcesetosa Villeneuve 

MiaropdlpiLS porceseiosws Villeneuve, 1916, Ann. S. Air. Mus., XV, p. 471, 
Male, Njala, Sierra Leone, April 4, 1925 (E. Hargreaves) ; male, 
Yappi, Gold Cost, September, 1915 (Dr. J. J. Simpson) ; female, Doon- 
side, South Africa, January 13, 1917; male, Makandi, South Africa, 
June 10, 1911 ‘(F. G. Evans); male and female, Pretoria, Transvaal, 
January 14, 1914, and October 1, 1918 (H. K. Munro) ; male, Barberton, 
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Natal, May 17, 1913 (H. K. Munro); female, Du River Camp No. 3, 
Liberia (J. Bequaert), 

Idxmaemya luckxnani, new species 

Abdomen rusty reddish yellow, with black median vitta and tessellate white 
pollen; epaulet brown; antennae black. Length, 10 mm. 

Fbmalb. — Head mostly yellow in ground color, the upper part of the occiput 
probably luteo\is or olivaceous; face and cheeks with white, the front and occiput 
with pale ochreous pollen, although the front may be mostly dark in ground color and 
bear white poUen. Front four-fifths as wide as either eye, widening anteriorly; 
nine pairs of frontals, the upper pair strong and reclinate; ocellars long; frontal 
hair black. Occiput white pilose, the black occipital cilia not esctending to the lower 
edge of the eye. Cheeks half as wide as the eye-height, pale yellow pilose. Proboscis 
a little more than half as long as the head-height; palpi about twice as long as wide, 
with black apical bristle. Antennae black, the incisures narrowly reddish; third 
segment somew^hat widened to the apex; penultimate aristal segment about three 
times as long as wide. 

Thorax blackish, the humeri, sides of mesonotum, and the scutellum luteous; 
hair black on the dorsum, yellow on the pleura and sides of the mesonotum and scu- 
tellum. Scutellum with coarse black hairs and one or two pairs of discals. 

Legs reddish; extreme bases and tips of the femora and the tarsi black. 

Wings cinereous, the veins reddish basally; epaulet brown or brownish red. 
Squamae yellowish, the lower lobe rather grayish with yellow border. Halteres yellow. 

Abdomen rusty reddish, the white pollen tessellate, the apices of the second to 
foiulih segments increasingly widely shining, the fourth almost half bare; hair black, 
pale yellow on the under side of the first two segments. Abdomen with a rather nar- 
row black median vitta extending from the base to the middle of the fourth segment. 
Second segment without discals, the third with or without one pair, the fourth with a 
row and a few irregularly placed ones on the basal half; second and third* segments 
each with a pair of median marginals, the fourth with a row. 

Typbs. — Holotype, female, and paratype, female, Ngare Narok, Masai Reserve, 
British East Africa, December 31, 1913, 6000 ft. (O. A. Luckman). 

This species bears a close resemblance to angulicomis Speiser but is 
readily distinguished by the black-haired mesonotum. 

lixmaexnya angislicomis Speiser 

Micropalpus angulicornis Speisbe, 1910, *Kil.-Meru Exped.,' X, p. 138. 

Female, east of Mt. Mlanje, Portuguese East Africa, October 3-7, 
1913 (S. A. Neave), in British Museum of Natural History; female, 
Stanleyville, Congo, April 17, 1915 (Lang and Chapin); female. Saw- 
mills, Rhodesia, April 2, 1913 (Janse) ; two males and one female, Balia 
Balia, Southern Rhodesia, March, 1931 (A. Cuthbertson) ; female, 
Salisbury, Southern Rhodesia, May 16, 1913 (ex Cirphis larva) ; female, 
Nelsprint tp., South Africa, October, 1927 ; two males and three females, 
Barberton, South Africa, August 1, 1913, June 7, 1913 (L. S. Harden- 
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berg) ; May 28, 1914, and November 18, 1927 (H. K. Muixro) ; two males, 
Pretoria, January 5, 1919 (H. K. Munro) ; two males, Maroelapan, South 
Africa, September 11, 1915. 

Lixmaemya alboscutellata Speiser 

MicropaLpus alboscvieUatus Speiser, 1910, ^Kil.-Meru Exped.,' X, p. 138. 

Two females, Lukolela, Congo, December 16, 1930 (J. P. Chapin) ; 
male and two females, Mt. Mlanje, Nyasaland, August 22, September 
5, 9, 10, 1913 (S. A. Neave); female, Durban, Natal, November 15, 
1924; female. Lake George, Uganda, June 6, 1911 (C. C. Gowdey);, 
female, Masai Reserve, British East Africa, April 10, 1913 (T. J. Ander- 
son) ; female, Tshibinda, Tangan 5 aka, August 21-27, 1931 (Alice Mackie) ; 
female, Nyakasura, Toro, Uganda, August 21, 1931 (J. L. Shillito). 

Idunaemya nyasa, new species 

Abdomen rusty yellow or reddish yellow, with a black spot on the fbrst segment 
and sometimes a vitta or triangle on the second; no discals on second segment; 
thorax almost all yellow pilose. Length, 12 to 13 mm. 

Male, — Head yellow, the upper part of the front and half of the occiput dark in 
ground color, the pollen white or with brassy yellow tinge. Front half as wide as 
either eye; ten to twelve pairs of frontals, the upper pair strong and reclinate; 
ocellars fine and rather short; hair black, sparse. Occiput yellow pilose, with a row 
of several black bristles behind the cilia above; black occipital cilia ending before the 
lower edge of the eye, but there may be a row or more of black hairs extending on to 
the posterior part of the cheeks. Cheeks four-ninths as wide as the eye-height, \isually 
yellow-haired but there may be a few scattered black hairs, especially behind. Probos- 
cis hardly three-fourths as long as the head-height; palpi five times as long as wide, 
with black apical bristle and several hairs. Antennae brownish red, the third seg- 
ment mostly black, the basal ones with brown areas; third s^ment moderately wid- 
ened to the oblique apex; penultimate aristal' segment twice as long as wide. 

Upper half of pleura, humeri, sides of mesonotum, and scutellum rusty yellowish 
in ground color, the mesonotum and lower half of the pleura blackish; pollen yellow- 
ish cinereous; pile wholly pale. Scutellum with coarse black hairs on the disc and 
one pair of discals. 

Legs reddish yellow, the tarsi black. 

Wings cinereous, the basal half broadly yellow in front, the veins bordered with 
brown beyond the middle of the wing. Epaulet reddish yellow. Squamae pale yel- 
lowish or almoat white. Hakeres yellow. 

Abdomen shining rusty reddish yellow, the depression of the firat segment and a 
vitta or apical triangle on the second black, the broad apex of the third segment and 
the fourth, dark, rusty reddish; second and third segments each with a linear white 
pollinose band on the base, the fourth white pollinose on the basal half or more in 
some views. Second s^ment without discals, the third with a pair, second and third 
each with a pair of median marginals, the fourth with a row of marginals and discals. 
Hair black, yellow on the under side of the first segment. 
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Female. — Front two-thirds as wide as either eye; mosonotum with a few black 
hairs behind the suture and some coarse ones on the front margin; second abdominal 
segment w’’ithout black spot. 

Types. — Holotype, male, and allotype, female, Mt. Mlanje, Kyasaland; Sep- 
tember 11, 1913. Paratypes: male and tw’o females, Mt. Mlanje, November 3, 1912, 
and September 10 and 16, 1913, all collected by Mr. S. A. Neave. The types are in 
the British Muspum of Natural History. 

Lizmaemya lambomi, new species 

Abdomen pale, the second segment with a blackish vitta and without discals; 
wings strongly bicblored; mesonotum with black hair. Length, 11 to 12 mm. 

Female. — Head yellow in ground color, the upper part of the front and the upper 
half of the occiput blackish, densely whitish pollinose, the frontal pollen with yellow- 
ish tinge. Front about thi*ee-fifths as wide as either eye, widening anteriorly from the 
vertex; eight or nine pairs of frontals, the upper pair strong and reclinate; ocellars 
long; paraf rentals with black hair. Occiput white pilose, the coarse occipital cilia 
ending before the lower edge of the eye, but there may be a row or double row of 
black hail’s extending to the posterior part of the cheeks. Cheeks two-fifths as wide as 
the eye-height, with rather long yellow hair, some of the hair sometimes black. Para- 
facials of almost even width, without hairs below the frontals. Proboscis two-sevenths 
shorter than the head-height; palpi five or six times as long as wide, reddish yellow, 
the apices sometimes black, the hairs mostly coarse and black. Antennae brown, the 
incisures broadly reddish; third segment not broadened apically; arista brown, the 
penultimate segment not twice as long as wide. 

Thorax rather luteous, the pectus darker, the mesonotum black except on the 
broad posterior and lateral margins; hair yellow, black on the mesonotum except at 
the sides; scutellum with coarse black hair and one pair of discals. 

Legs lusty reddish yellow, the tarsi black. 

Wings brown on the subapical half, the apex cinereous, almost the basal half 
yellowish; epaulet reddish yellow. Squamae yellow, with white sheen. Halteres 
reddish yellow. 

Abdomen rusty reddish yellow or reddish, the broad apex of the third segment 
more or less ferruginous and with. black lateral triangles, the second with a median 
black stripe and a small black apical spot on each side, the first black in the depression. 
Hair black, yellow only at the base on the under surface. Second segment with a pair 
of strong median marginals, the third with a pair of strong discals and median margin- 
als, the fourth with a row of discals and marginals. 

Types. — Holotype, female, Ibadan, southern Nigeria, December 1, 1913 (Dr. 
W, A. Lamborn), in British Museum of Natural History; paratype, female, Ibadan,- 
Olokcmji, southern Nigeria (Bridwell Collection), in U. S. N. M. 

This species is close to nyasa^ new species, but the almost wholly 
black-haired mesonotum will distinguish it. In addition, the wings are 
much darker beyond the middle and there are other less conspicuous 
differences. It is to be expected that the male genitalia will also provide 
additional characters, since this is the case in other closely-related 
species. 
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Liimaemya aculeatus Villeneuve 

I have not seen a description of this species, but there is a specimen 
in the Vienna Museum, from northern Tanganyika, labelled as type of 
Tachinomima aculeatus. 

Proboscis one-fourth longer than the head-height; front two-thirds 
as wide as either eye; frontal hair black; cheeks with mostly yellow 
hair; anteimae reddish brown; penultimate aristal segment less than 
three times as long as wide. 

Mesonotum black, the sides and small prescutellar spot reddish; 
pleura rusty reddish, the scutellum dark red, with numerous discals. 
Mesopleura, upper part of pteropleura and the mesonotum black-haired. 

Legs reddish, the tarsi black. 

Wings brownish, darker in front and basally . Squamae light brown- 
ish. Halteres yellow. 

Abdomen shining dark reddish, the second segment with two rows 
of spines in the middle, the third with a row of marginals and discals 
and some scattered median discals; fourth segment with three rows of 
spines, the one extending across the middle strongest. Hair black. 

Lizmaemya pilitarsis Villeneuve 

TachiTKmima pilitarsis Villeneuve, 1913, Rev. Zool. Afr., Ill, p. 27. 

Male, Ibanda, Uganda, November 26, 1911 (C. C. Gowdey); male, 
Umtali, Southern Rhodesia, September, 1927; male and two females, 
Salisbury, Southern Rhodesia, November, 1929, August, 1932, and 
September 30, 1932 (A. Cuthbertson) ; two females, Nyakasnea, Toro, 
Uganda, October, 1931 (J. F. Shillito). 

This is an easily recognized species. There are four or five pairs of 
postsutural dorsocentrals, the pile of the thorax is wholly black, and the 
rusty reddish or reddish-yellow abdomen has a wide black median vitta. 
In the male the arms of the posterior forceps are greatly modified and 
the outer forceps are explanate and curved, whereas the fifth sternite 
has a pair of median arms flanked on either side by a deep U-shaped 
excision. The epaulet in both sexes is brown, and the wings are cinereous 
with the costal border more or less luteous on the basal half. There 
are no infrasquamal setulae, the pteropleural bristle is quite short, and 
the proboscis is considerably longer than the head-height. 

Liimeamya ethelia, new species 

Abdomen robust, shining rusty reddish; wings strongly bicolored, pleura black- 
haired. Length, 10 mm. 

Female. — Head yellow, the front darker, the upper part of the occiput blackish. 
Front a little narrower than eye, widening anteriorly; seven pairs of frontals, the 
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upper pair stronger and reclinate; ocellars long but fine; hair black. Occipital pile 
yellow, a few coarse black hairs near the vertex and a double row of black hairs ex- 
tending from the occipital cilia to the cheeks. Cheeks half as wide as the eye-height, 
bearing long black hairs. Proboscis about three-fourths as long as the head-height, 
palpi about five times as long as wide. Basal antennal segments reddish, the third 
missing. 

Thorax black, the upper half of the pleura, sides of the mesonotum and the scutel- 
lum reddish, the pollen yellowish. Scutellum with three pairs of discals and coarse 
black hairs. 

Legs reddish; tarsi black. 

Wings cinereous brovm, obliquely yellow on the basal third; epaulet reddish. 
Squamae pale brownish red. Halteres reddish yellow*. 

Abdomen shining dark rusty red. Second and third segments each with a pair of 
discals, the fourth with a row; second segment with a pair, the third and fourth each 
with a row" of marginals. Hair black, broadly yellow" on the base of the under surface. 

Holotype. — ^Female, Amani, Tanganyika, November, 1921 (A. H. Ritchie), 
in British Museum of Natual History. 

Related to pictipennis Curran, but readily distinguished by the 
absence of pollen on the fourth abdominal segment, more evenly 
colored wings, etc. 


Lizmaemya. pictipennis Curran 

Curran, 1927, Amer. Mus. Novit., No. 25S, p. 19. 

The original description was based on two specimens taken at 
Stanleyville, Congo, in March. 

The basal third of the wing is orange, the following half brown, and 
the broad apex brownish gray. The abdomen is robust, shining reddish, 
with the fourth segment rather thickly white poUinose, and the scutel- 
lum bears one pair of discals and coarse black hair. 

Idnnaemya conforxuis Curran 

Curran, 1927, Amer. Mus, Novit., No. 258, p. 19. 

Female, Isipingo, South Africa, May 25, 1922 (H. E. Irving); 
female. Port Shepstone, South Africa, August 22, 1920 (H. K. Munro); 
female, Illovo, South Africa, June 22, 1919; three females, Mt. Mlanje, 
Nyasaland, August 27 and September 26, 1913 (S. A. Neave); female, 
Solai District, Kenya, September 14, 1919 (T. J. Anderson); male, 
Ibanda, Uganda, May 24, 1911 (C. C. Gowdey); female, Kampala, 
Uganda, March 19, 1909 (C. C. Gowdey) ; female Ngare, British East 
Africa, December 31, 1913 (A, 0. Luckman). The type series is also 
before me. 

Pleura black-haired; scutellum with one pair of discals and coarse, 
short, bristly hair ; trochanters and inner border of the front coxae black, 
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the remaining coxae partly black; tarsi black. Abdomen with the first 
segment mostly black, the second with a median black vitta in the male. 
Palpi about three times as long as wide. 

This species may prove to be the same as tarsalis Villeneuve. 

Linnaemya gowdeyi, new species 

Abdomen shiningrusty reddish; pleura black-haired, palpi short; basal antennal 
segments reddish. Length, 11 mm. 

Fejmalb. — Head yellow, front reddish, the upper half of the occiput black in 
ground color; pollen white. Front two-thirds as wide as either eye; seven or eight 
pairs of frontals, the upper pair long and reclinate; ocellars long and strong; frontal 
hair black. Occiput yellow pilose; occipital cilia replaced below by a double row of 
black hairs extending to the cheeks. Cheeks fou^-ninths as wide as eye-height, 
yellow-haired, sometimes with a few black hairs intermixed. Proboscis slightly 
longer than the head-height; palpi twice as long as wide, bearing only short hairs. 
Antennae reddish, the third segment mostly brown, slightly widening apically, the 
apex oblique and convex above; penultimate aristal segment not twice as long as 
wide. 

Thorax black, with white pollen; upper half of the pleura, broad sides of the 
mesonotum and the scutellum reddish; hair black. Scutellum with a pair of strong 
discals and perhaps some short ones. Pteropleural bristle long. 

Legs reddish, the tarsi black; pulvilli elongate. 

Wings tinged vith brown, the costal border yellowish on the basal half; epaulet 
orange. Squamae very pale brownish, the border orange. Halteres reddish yellow. 

Abdomen shining rusty reddish, the apices of segments dai'kened, the fourth 
thinly pollinose laterally; depression of the first segment and triangles on the apices 
of the second and third black. Second and third segments each with pair of discals, 
the fourth with a row; second segment with a pair of margihsls, the third with a row, 
the median pair widely separated from the others and with a weak pair between them, 
the fourth -with a row of shorter, finer bristles. Hair black, yellow on the base of the 
under side. 

Type. — Female, Mt. Ruwenzori, Uganda, 10,000 ft.. May 15, 1911 (C. C. 
Gowdey), in British Museum of Natural History. 

The male probably has an uninterrupted, median black vitta on the 
abdomen. 


Liimaeixiya victoria, new species 

Abdomen shining dark orange or brownish red; thorax black-haired; antennae 
brown; coxae reddish. Length, 11 mm. 

Male. — Head yellow, front reddish, becoming black posteriorly, the occiput 
black in ground color on the upper half; pollen pale yellowish. Front half as wide as 
eye, the sides parallel on the upper two-fifths; eleven to thirteen pairs of frontals, the 
upper pair strong and reclinate; ocellars long and divergent; hair black. Occiput 
yeUow pilose; occipital cilia long, replaced below by a double row of black liairs 
extending to the cheeks. Cheeks slightly more than one-third as wide as the eye- 
height, the hair mixed black and yellow, sometimes all black. Proboscis slightly 
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longer than the head-height; palpi twice as long as wide, with a long apical bristle . 
Antennae brown, the incisures and inner surface of the second segment brownish 
yellow^; third segment moderately wide, widening to the oblique apex, the upper and 
lower comers roimded; second aristal segment three times as long as wide. 

Thorax black, the sides of the mesonotum and scutellum brownish red, the pleura 
with some dark reddish areas on the upper half ; hair black, the pollen cinereous white. 
Scutellum with black hair and several pairs of discals. Pteropleural bristle long. 

Legs reddish, tarsi black; pulvilli long. 

Wings brownish gray, the veins bordered with yellowish brown, the costal 
border rather orange on the basal half; epaulet reddisL Squamae light brownish, 
with yellow border. Halteres reddish yellow. 

Abdomen shining dark rusty reddish, the fourth segment thinly white poUinose 
on the basal half. First and second segments each with a pair of discals, the fourth 
with a row; second and third segments each with a pair of marginals, the fourth with 
a row, the second with a pair of weaker median marginals between the strong pair, 
both rows of bristles on the fourth segment broadly interrupted in the middle. Hair 
black, yellow at the base on the imder surface. Abdomen with most of the first 
segment, a vitta on the second and a black apical triangle on the third, black. 

Female. — Front two-thirds as wide as either eye, gradually widening from the 
vertex forw^ard; three pairs of discal scuteUars; pleura reddish on the upper half. 
Pulvilli short. Abdomen darker, the apices of the segments broadly darkened; 
fourth segment with a pair of discals in front of the broadly interrupted, regular row; 
first segment rather narrowdy black in the middle, the second with a small apical spot, 
the third with a large apical black triangle. 

Types. — Holotype, male, and allotype, female, Vumba, Southern Rhodesia, 
March, 1931. Paratype: female, Nyakasnea, Toro, Uganda, October 5, 1931 (J. F. 
Shillito). 

Related to gmdeyi, new species, but the two are certainly distinct. 
In the female the presence of an extra pair of discals on the fourth ab- 
dominal segment, much more widely interrupted discal row of bristles, 
and the blackish antennae will distinguish this species. 

Lizmaemya shillitoi, new species 

Abdomen dark rusty reddish, with trace of narrow median black vitta; hair 
wholly black; wings dark gray, darker in front. Length, 11 mm. 

Male. — Head yellowish-white pollinose, the front thinly so, seven-tenths as 
wide as cither eye; nine pairs of frontals, the upper pair reclinate; hair black, rather 
fine; ocellars long. Occipital cilia black, extending to the cheeks; pile pale yellowish. 
Checks about half as wide as the eye-height, clothed with long yellowish and black 
hair. Proboscis black, shorter than the head-height; palpi red, about twice as long 
as wide. Antennae black; third segment broad, very slightly widening toward the 
apex, the upper apex broadly rounded; basal aristal segment about three times as 
long as wide. ' 

Thorax black, the "humeri, sides of the mesonotum, scutellum and most of the 
pleural suture reddish; pollen rather thin, cinereous; hair wholly black. Four pairs 
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of postsutural dorsocentrals; infrasquamal setulae present and strong. Pteropleural 
bristle long. 

Legs reddish, the tarsi black; pnlvilH of medium length. 

Wings browni^h^ay, darker in front. Squamae brownish gray, with brown rim, 
Halteres orange. 

Abdomen dark rusty reddish, with an interrupted slender median black vitta; 
apex somewhat darkened; second and third segments each with a pair of discals. 
Hair wholly black. Posterior forceps with a broad, transverse depression across their 
middle; outer forceps broad, convex above, concave below, the apex obtuse, with a 
small curved spur above. 

Holotypb. — Male, Makasura, Toro, Uganda, October 19, 1931 (J. F. Shillito), 
in British Museum of Natural History. 

Lixmaamya torensis, new species 

Abdomen dark rusty reddish, the intermediate segments with discals; wings 
dark cinereous with orange tinge in front on basal half; abdomen wholly black- 
haired; pteropleural bristle not extending to apex of squamae. Length, 12 mm. 

Male. — Head whitish pollinose, the face and cheeks with yellow tinge; front 
fom-fifths as wide as either eye; nine pairs of frontals, the upper pair slightly reclinate, 
an additional two pairs opposite the antennae; hair sparse, rather fine; ocellars 
fairly weak. Occipital cilia long; pile pale yellowish; a row of black hairs behind the 
cilia. Cheeks half as wide as the eye-height, with sparse, black bristly hairs. Probos- 
cis shorter than the head-height; palpi about twice as long as wide. Antennae 
reddish; third segment browm, rather wide, gently widening to the truncate apex; 
penultimate aristal segment twice as long as wide. 

Thorax reddish, the stemopleura and mesonotum, except its sides, black in 
ground color; pollen cinereous; hair wholly black; pteropleural bristle ending 
considerably before the apex of the squamae; three pairs of strong postsutural dorso- 
centrals. Scutellum dark reddish, with coarse black hair. 

Legs reddish, the tarsi scarcely darkened; pulvilli of medium length. 

Wings brownish gray, darker along the veins, tinged with orange on the basal 
half in front. Squamae browmish orange; halteres pale orange. 

Abdomen dark rusty reddish, the median vitta represented by small black spots 
on the apices of the segments, the apex of the abdomen somewhat darkened. Second 
and third segments each with a pair of discals. Hair wholly black. Posterior forceps 
rather narrow, tapering from the base to the acute apex; outer forceps long, with sub- 
parallel sides, the upper edge straight, the apex curved inward toward the body. 

Holotype. — Male, Nyakasnea, Toro, Uganda, October 7, 1931 (J. F. Shillito), 
in British Museum of Natural History. 

Idxmaemya bequaerti, new species 

Abdomen dark rusty reddish, mostly clothed with reddish hair. Length, 12 mm. 

Female. — ^Head yellowish, front reddish, the upper half of the occiput black in 
groimd color; pollen white, pale yellow on the front and occiput. Front a little more 
than two-thirds as wide as either eye, gradually widening anteriorly; nine pairs of 
frontals, the upper pair strong and reclinate; ocellars long; hair black. Occiput 
yellow pilose, a row of black hairs behind the upper cilia; cilia replaced below by a 
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double row of black hairs ^srtending to the cheeks. Cheeks half as wide as the eye- 
height, yellow-haired. Proboscis one-half longer than the head-height; palpi very 
short, with apical bristle. Antennae reddish; third segment mostly brown, slightly 
widening to the obtuse, slightly oblique apex; penultimate aristal segment five times 
as long as wide. 

Thorax reddish, the lower part of the pleura with some black areas, the disc of 
the mesonotum black. Pollen yellowish and white on the pleura, brownish yellow on 
the mesonotum; pile yellow on the pleura, and on the sides and posterior border of 
the mesonotum. Scutellum with reddish hair and several pairs of discals. Ptero- 
pleural bristle not reaching to the end of the squamae. 

Legs reddish, induding the tarsi. 

Wings brownish gray, broadly yellow in front on the basal third; epaulet reddish. 
Squamae brownish orange. Halteres reddish yellow. 

Abdomen dark orange, clothed with orange pile except on the dorsum of the 
first two segments; fourth segment with yellow pollen on more than the basal half. 
Second segment with two pairs of strong discals and a laterally interrupted row of 
marginals; third segment with five strong discals and a row of marginals, the fourth 
with row of discals and marginals. 

Types. — Holotype, female, and paratype, female, Behirngi, Uganda, April 4, 
1927 (J. Bequaert); paratype, female, Tshibinda, Tanganyika, August 21-27, 1931 
(Alice Mackie). 

There are a few idfrasquamal setulae situated in a horizontal row. 
The color of the pile distinguishes hequaerti from any of the known 
African species. 

Lixinaexnya aptus, new species 

Thorax yellow pilose; trochanters black; epaulet yellow. Length, 9 to 11.5 mm. 

Male. — Head yellow, the upper half of the front and more than the upper half 
of the occiput black in ground color; pollen white, tinged with yellow on the front. 
Front two-thirds as wide as either eye, with almost parallel sides on the upper third; 
nine to eleven pairs of frontals, the upper pair strong and reclinate; ocellars long; 
hair yellow. Occiput pale yellowish pilose, the occipital cilia sometimes continued to 
the cheeks. Cheeks about two-fifths as wide as the eye-height, the hair yellow; two 
or three black bristles anteriorly. Proboscis three-fourths as long as the head-height; 
palpi four or five times as long as wide, with black apical bristle. Antennae black, the 
apex of the second segment reddish; third segment gently widening to the oblique 
apex; penultimate aristal segment not twice as long as wide. 

Thorax yellowish, the disc of the mesonotum and the pectus black, thickly cinere- 
ous pollinose; pile yellow. Scutellum with stout bristly hairs and one pair of discals. 
Pteropleural bristle not quite reaching the apex of the squamae. 

Legs reddish yellow; trochanters, a stripe on the inner border of the front coxae, 
spots on the other coxae and on the base of each femur and the tarsi, black, the 
femora with a large brown spot apically. Pulvilli elongate. 

Wings cinereous hyaline, the costal border yellowish in front on the basal half; 
epaulet yellow. Squamae white. Halteres yellow. 

Abdomen rusty reddish yellow, with whitish, somewhat tessellate pollen; hair 
black, yellow basally on the under side- Second and third segments each with a pair 
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of discals and median marginals, the fourth with a row of each. Fii'st segment black 
basally, the second with indications of a median vitta. Posterior forceps turned 
upward at the tip. 

Female. — Front four-fifths as wide as either eye; seven or eight pairs of frontals; 
no black hairs behind the occipital cilia; puvilli shoi*t. 

Types. — ^Holotype, male, BujomaForest, Uganda, June 17, 1910 (C. C. Gowdey) ; 
allotype, female, Palango, Uganda, March 3, 1910 (C. C. Gowdey). Paratypes: 
male, Ibadan, southern Nigeria, December 2, 1913 (Dr. W. A. Lambom); two 
females, Yapi, Gold Coast, November, 1915 (Dr, J. J. Simpson); two males, Talodi, 
Sudan, September 11, 1933, on grass (A. A. Salam). Types in British Museum of 
Natural History. 

Linnaeniya afiinis Corti 

Micropalpus affinis Corti, 1895, Ann. Mus. Civ. Genova, XXXV, p. 137. 

Female, Boma, Congo, June 17, 1915 (Lang and Chapin); male, 
Kampala, Uganda, November 17, 1915 (C. C. Gowdey); female, Mt. 
Mlanje, Nyasaland, August 26, 1913 (S. A. Neave) ; male and female, 
Ngare Narok, Masai Reserve, British East Africa, December 31, 1913, 
about 6000 ft. (A. 0. Luckman) ; female. Fort Portal, Uganda, October, 
1931, and female, Nwamga, September 26, 1931 (E. G. Gibbins). 

This species is extremely like vulpinus Fallen, but the abdomen is 
usually more reddish, the cheeks always have two or more coarse 
black hairs anteriorly, and the wings are more gray with the basal third 
or fourth more or less orange in front. The pteropleural bristle is long, 
extending to the apex of the squamae, and there are one or two very fine 
infrasquamal setulae. 

Two of the specimens before me have been determined by Dr. 
Villeneuve, and I have accepted his identification of the species. How- 
ever, it is possible that Corti's name applies to one of the other forms, 
but this cannot be determined without an examination of the type. 

lixmaexnya vulpiaus Fallen 

Tackvm vulpinus Fallen, 1810, Vet. Acad. Hand!., XXXI, p. 283. 

Tachina variegata Wiedemann, 1824, Anal. Ent., p. 42; 1830, 'Aussercur. 
Zweifl.,'II, p. 311. 

Two males, Weenen, Natal, August-September, 1923 (H. P. 
Thompson); three males, Pretoria, Transvaal, January 5, 1919; two 
males and female, Barberton, South Africa, August 13; two males and 
three females, Barberton, May 28, 1914, May 10, 1919, April 25, 1920, 
and August 24, 1924 (H. K. Munro); two males and two females. New 
Hanover, Natal, November 17 and December 16, 1913 (C, B. Harden- 
berg) ; female. New Hanover, September 13, 1915; two females, Gordon's 
Bay, January, 1919 (R. Voss); male, Kaapmuiden, South Africa, May 
3, 1920. 
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I have examined the type of variegata. The species is easily recog- 
nized by the characters used in the key. The thorax is wholly yellow 
pilose, the mesonotum rarely mostly black-haired in the female, the palpi 
about twice as long as wide, puivilli of male elongate and the abdomen 
tessellate in some views. African specimens are usually darker than 
most of thbse from Europe, but there is no difference in the genitalia, 
and some African examples are fully as pale-colored as any Palaearctic 
specimens I have seen. 

Lmnaenoya turbida Brauer and Bergenstamm 
MicropolpiLS iurhida Bbaubr and Bbrgbnstamm, 1893, Denksehr. Acad. Wis- 
sensch., Wien, LX, p. 184 (Erigone, 1891, nomen nudum). 

Female, Lake George, Uganda, June 15, 1911 (C. C. Gowdey); 
two females, Mt. Mlanje, Nyasaland, August 23, 1913 (S. A. Neave) ; 
female, Maiwale, Nyasaland, March 13, 1933 (A. W. Lamborn) ; female, 
Katanga, Congo, August 8-11, 1931 (J. Ogilvie); female, Kapepa, 
Uganda, July 2, 1931 (G. H. E. Hopkins) ; male, Kaia Eiver, West Nile, 
Uganda, August, 1928 (G. H. H. Carpenter); male. Fort Portal, 
Uganda, October, 1931, (E. G. Gibbins). The type, from “Cape,^' has 
been examined. 

Readily recognized by the strongly bicolored wings, yellow pilose 
pleura and black pilose mesonotum, reddish legs with only the tarsi 
black, reddish epaulet and rather long, slender palpi. The scutellum 
bears one long pair of discals and some short, bristly hairs, and the inter- 
mediate abdominal segments each bear a pair of discals and median 
marginals. 

Lixmaeznya species 

A single female in rather poor condition, collected by Dr, J. J. 
Simpson at Yapi in the northern territories of the Gold Coast, differs 
from mlpinus Fallen in having the trochanters and epaulet reddish and 
the abdomen with less extensive black areas. It undoubtedly represents 
a distinct species but, owing to doubt about its preservation, I do not 
describe it. 


Linzxaeinya cuthbertsoni, new species 
Second and third abdominal segments with some short, stout spines in addition 
to the bristles; pleura yellow-haired; epaulet reddish. Length, 12 to 13 mm. 

Male. — Head yellow, front reddish, the occiput black in groxmd color on the 
upper half; pollen white, yellowish on the front. Front about half as wide as eye; 
nine pairs of frontals, the upper pair strong and reclinate; ocellars j&ne; hair black. 
Occiput yellow pilose, with black hairs behind the upper cilia. Cheeks two-fifths as 
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wide as the eye-height, yellow-haired, but there may be one or two black hairs. 
Proboscis almost as long as the head-height, palpi about twice as long as wide, with 
yellow bristly hairs. Antennae brownish red or mostly reddish; third segment wide, 
the apex strongly oblique; penultimate aristal segment four times as long as wide. 

Thorax reddish, the disc of the mesonotum and the pectus blackish; hair black, 
yellow on the pleura; mesopleura \inth some coarse, black, bristly hairs above. 
Scutellum with numerous short discals and one long pair; pteropleural bristle reach- 
ing to the apex of the squamae or nearly so. Infrasquamal setulae present. 

Legs reddish, the pulvilli elongate. 

Wings brownish gray, the anterior border more or less luteous or yellowish on the 
basal half. Squamae whitish, with yellow border. Halteres yellow. 

Abdomen dark rusty red^sh, shining, the depression on the first segment black. 
Second and third segments each with a pair of long discals and several (variable in 
number) short discal spines; second segment with a pair of strong median marginals 
and some spines between them, the third with a row of marginals and a pair of median 
spines; fourth segment with a row of discals and marginals. Hair black, yellow basally 
on the under surface - 

Female. — Front half as wide as either eye, strongly widening anteriorly; seven 
pairs of f rentals, frontal hair partly yellow; abdominal spines longer. 

Types. — Holotype, male, Chirinda Forest, Southern Rhodesia, November, 1930 
(A. Cutherbertson) ; allotype, female, Barberton, Cape Province, May 21, 1914 
(H. K. Munro); paratype, male, Chirinda, Southern Rhodesia, October-November, 
1911 (C. F. M. Swynnerton). 

This species differs from aculeatus Villeneuve in having the pleura 
yellow pilose and fewer discal bristles. 

Lixmaemya longirostris Macquart 

Micropalpibs longirostris Macquart, 1843, ‘Dipt. Exot.,’ II, part 2, p. 46 (f.). 

Micropalpus scilinacinus Speisbr, 1910, ‘Kil.-Meru Exp.,' X, p. 136. 

Female, Umbilo, Natal, October 2, 1915 (L. Bevis); female, Ngare 
Narok, British East Africa, December 31, 1913 (A. 0. Luckman) ; male, 
East London, Cape Province, November 19, 1921 ; male, Citrus, Trans- 
vaal, October 22, 1923; female, Durban, Natal, November 15, 1924; 
female, East London, May 4, 1924; female, Port Shepstone, August 7, 
1920 (H. K. Munro); female, Kampala, Uganda, August 11, 1932 (H. 
Hargreaves), parasitic on Heliothis obsoUta (?); female, Nyakasuru, 
Uganda, August 2, 1931 (J. F. Shillito) ; female, Salisbury, Southern 
Rhodesia, August, 1932 (A, Cuthbertson) ; female, Stellenbosch, South 
Africa, November 30, 1925 (R. J. Nel) ; one female with incomplete data, 
June 1, 1932. 

Proboscis decidedly longer than the head-height and projecting far 
beyond the anterior oral margin; antennae varying from black to brown- 
ish red, or reddish with the third segment black. Pleural pile pale, that 
on the mesonotum mostly black. Legs reddish, the tarsi becoming black 
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apically. Wings grayish, the veins in the middle sometimes bordered 
with pale brownish, the base very broadly yellowish in front. The 
abdomen is yellow to pale rusty reddish, with or without a median black 
vitta and with the broad apex of the third segment and a median band 
on the fourth black or at least darkened. The infrasquamal setulae may 
be absent or represented by at most three hairs; the pteropleural bristle 
is long, and there are only three postsutural dorsocentrals. 

Liimaemya ingrami, new species 

Legs reddish yellow, the tarsi black except basally; thorax yellow pilose; wings 
bicolored; epaulet yellow. Length, 10.5 to 13 mm. 

Mals. — Head yellow, front somewhat darkened, the upper half of the occiput 
blackish in ground color; pollen white, sometimes more or less yellowish on the front. 
Front three-fifths as wide as eye; eight pairs of f rentals, the upper pair longer and 
reclinate; ocellars moderately long; hair black. Occiput yellow pilose, a few incon- 
spicuous black hairs behind the upper cilia, the cilia not extending to the cheeks. 
Cheeks almost half as wide as the eye-height, with yellow hair. Proboscis one-sixth 
shorter than the head-height; palpi about twice as long as wide, red, with black 
apical bristle. Antennae reddish, the third segment widening toward the strongly 
oblique apex, mostly broTO or black; penultimate aristal segment three times as 
long as wide. 

Thorax rather luteous, the pleura partly blackish, the mesonotum black in 
ground color except on the sides and posterior border, the whole rather ochraceous 
pollinose. Pile yellow, Scutellum translucent yellowish, with coarse black hair on 
the disc and yellow pile laterally. Dorsocentrals, 3-3; sternopleurals, 2-1. 

Legs reddish, the tarsi mostly black. 

Wings pale brownish or dark gray, the basal half pale orange, the apex and pos- 
terior border gray. Squamae with yellow tinge, the halteres pale orange. 

Abdomen rusty yellowish, with or without an interrupted median black vitta 
composed of apical triangles on the second and third segment and the black basal 
spot, the apex of the third segment usually broadly ferruginous. Second and third 
segments each with a pair of discals. Median forceps united and ending in a long 
apical process; outer forceps rather broad, tapering, ending in a short hook. 

Fbmalb. — F ront five-sixths as wide as either eye, widening from the vertex to the 
antennae, clothed with short black hair. Abdomen usually without black spots 
beyond the first segment. 

Types. — Holotype, male, Nyasaland, April 28, 1913, and allotype, female, Mt. 
Mlanje, Nyasaland, August 27, 1913 (S. A. Neave). Paratypes: six females, Mt. 
Mlanje, August 27, and September 10, 1 1 , and 24, 1913 (S. A. Neave) ; male, Ashanti, 
Gold Coast, 1915 (Dr. A. Ingram); female, Barberton, South Africa, June 9, 1925 
(H. K. Munro); male, Kilossa, Tanganyika, June 6, 1921 (Loveridge); female, 
Nairobi, British East Africa, July, 1930 (Van Someren); male, Nogob. Ruiru, 
Magerema, July 1, 1932 (H. C. J.). 
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Linnaemya aAdersoni, new species 

Cheeks with yellow pile, the mesonotum almost all black-haired. Length, 10 to 
12 mm. 

Male. — Front about two-thirds as wide as either eye, gradually widening an- 
teriorly, the parafrontals rather olivaceous in ground color and only thinly pollinose. 
Ten pairs of frontals, the upper pair somewhat reclinate; hair sparse, long and coarse; 
ocellars long and strong; outer verticals not developed; occipital cilia very long. 
Pollen whitish, more cinereous yellow on the occiput. Occipital pile pale yellow. 
Cheeks a little less than half as wide as the eye-height, bearing only yellow hair. 
Proboscis extending beyond the anterior oral margin, not quite as long as the head- 
height; palpi brown, a little more than twice as long as wide, bearing a fine apical 
bristle. Antennae black the basal segments more or less brown or brownish red, the 
incisures reddish; third segment strongly broadened apically, the apex oblique, 
angular above, rounded below, sometimes more or less reddish on the lower basal half; 
arista black, the penultimate segment four or five times as long as wide. 

Thorax rather luteous, the pleura and pectus more or less extensively black, the 
mesonotum black except on the sides and posterior border. Pollen rather ochraceous. 
Pile yellow, the mesonotal hair almost all black. Scutellum translucent reddish yel- 
low, with coarse black hair, the sides narrowdy yellow pilose. Pteropleural bristle 
reaching to the apex of the squamae. 

Legs reddish yellow, the tarsi black. Coxae and trochanters wholly pale. 

Wings grayish, yellow on the basal half in front. Squamae white with yellow 
tinge. Halteres reddish yellow’. 

Abdomen rusty reddish yellow’, with the usual black spot on the middle of the 
first segment and a slightly darkened median vitta, the apex of the third segment 
more or less strongly ferruginous; median vitta, most of the fourth segment and 
extreme base of the third with yello wish-tinged pollen. Second and third segment 
each with a pair of discals. Hair black, the under side of the first and second segment 
with fine yellow hair. Genitalia reddish, the median forceps as long as the outer, 
slender on the apical half, the outer forceps rather narrow, tapering to near the apex. 

Female. — Front five-sixths as wide as either eye, widening from the vertex to 
the anterior border, the hair shorter than in the male. 

Types. — Holotype, male, and allotype, female, Sonje Valley, Solai District, 
Kenya, September 14 and 15, 1919 (T. J. Anderson). Paratypes: male, Umtali, 
Southern Rhodesia, April, 1923; female, Nyakasura, Toro, Uganda, November 1, 
1931 (J, F. Shdlito). 


Gymnoqlossa Mik 

Gymnoghssa Mik, 1898, Wien, Ent. Zeitimg., XVIT, p. 211. 

Stein places this genus near Demoticus, but it seems to come very 
close to Linnaemya as indicated by Mik, differing chiefly in having the 
apical cell petiolate, the third vein bristled to beyond the anterior cross- 
vein, and the two basal segments of the arista elongate, I have before 
me a species from South Africa which differs from transsylvanica Mik 
in having the petiole of the apical cell considerably longer, the third 
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antennal segment strongly angulate just beyond the arista, reddish 
femora, etc. 


aymnoglossa muzxroi, new species 

Third antennal segment strongly angulated near the base; pleura black-haired; 
all aristal segments long. Length, 8 mm. 

Male. — ^Head yellow, the parafrontals and upper half of the occiput blackish, 
the pollen white. Front one-fourth wider than either eye; seven pairs of strong 
frontals, two pairs of proclinate orbitals and a divergent pair; ocellars long and 
divergent; parafrontals with sparse black hair. Occiput white pilose; outer verticals 
long, the occipital cilia long and extending to the cheeks which bear two or three 
bristles and a few black hairs. Cheeks a little less than half as wide as the eye-height. 
Proboscis as long as the head; palpi entirely absent. Antennae reddish, the third 
segment brownish red, with darker apex; third segment gently widening to the 
apex, the basal fourth strongly produced above and forming a triangle; aristal seg- 
ments subequal in length. 

Thorax black, black-haired, white poUinose, the humeri, sides of the mesonotum 
and the scutellum luteous. Scutellum with coarse black hairs and a pair of discals. 
Pteropleural bristle very long, reaching to beyond the apex of the squamae. 

Legs reddish, the tarsi black. 

Wings cinereous hyaline; apical cell long petiolate; bend of fourth vein with 
long vein-like appendage; third vein bristled to beyond the anterior cross-vein; first 
vein bristled opposite the humeral cross-vein. Epaulet reddish yellow. Squamae 
white. Halteres yellow. 

Abdomen rusty reddish-yellow, with pale yellowish, tessellate pollen, the apices 
of the third and fourth segments bare dorsally. Hair black. Second and third seg- 
ments each with a pair of discals and median marginals, the fourth with row of discals 
and marginals and coarse, bristle-like hair. Genitalia small. Base of abdomen with 
pale hair on the under surface. 

Type. — Male, Pretoria, Transvaal, December 22, 1927 (H. K. Munro), returned 
to Mr. Munro. 

This species bears a very strong superficial resemblance to IAtv- 
naemya aTiguUcornis Karsch, but the base of the third antennal segment 
is a little more strongly produced. 
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NEW AMERICAN ASILIDAE (DIPTERA). IIP 

By C. H, Curran 

Descriptions of a number of new species from the Neotropical 
region are given in the following pages. The types are in The American 
Museum of Natural History. 

Diogmites maculatus, new species 

Pale-colored species, the abdomen with seven subquadrate black spots on either 
side; palpi black. Length, about 13 mm. 

Male. — Head reddish brown in groimd color, the face and front yellowish, 
clothed with w^hite pollen; frontal pollen with yellow tinge, the occipital pollen 
cinereous except in the middle and along the orbits; cheeks black. Hair white; 
occipital cilia mostly yellow, the upper one or two black, the postvertical bristles 
black; the row of bristles along the anterior oral margin white. Proboscis and palpi 
shining black, the latter with black hair on the apical segment. Antennae reddish 
brown, the hair black; second segment twice as long as the first, the third not twice 
as long as the basal two combined. 

Mesonotum brownish-yeUow pollinose with an olivaceous tinge, with a pair of 
rather narrow median brown vittae that are replaced before the scutellum by short 
vittae extending forward along the dorsocentral line, and a narrow vitta, interrupted 
at the suture, on either side; laterally the pollen has a whitish sheen. There are two 
pairs of strong dorsocentrals and the black hair is very short and sparse. Scutellum 
brownish-yellow pollinose, with a pair of long black bristles. Pleura mostly luteous in 
ground color and whitish pollinose, although on the upper part, especially on the 
mesopleura, there is a brownish-yellow tinge. The hair on the pleura is fine and white, 
the hypopleural bristles black. . ^ 

Legs dull reddish-yellow, the apical tarsal segment ferruginous; coxae white 
pilose and with white bristles. Hair black, pale on the under side of the femora, 
though very sparse, yellow on the posterior surface of the posterior tibiae; 
bristles black. 

Wings with luteous tinge, broadly cinereous apically and posteriorly; anal cell 
narrowly open ; anterior cross-vein situated at the middle of the discal cell. Squamae 
yellow, with a few long yellow haiys on the outer half and very short, black hairs on 
the inner half . Halteres yellow. 

Abdomen with a broad median brownish-yellow vitta, the sides whitish but with 
yellow tinge above and apically, the apices of the segments broadly yellowish, leaving 
a subquadrate or longitudinally rectangular lateral black spot on each segment, the 
spots wider than the median pale vitta, the first segment black with the sides white. 
Hair black, white on the sides. Venter yellowish pollinose and with pale yellowish 
hair. Genitalia ferruginous, with whitish hair. 


^Amerioan Museum Novitates Nos. 425 and 487 comprise parts 1 and 2 of thia aeiiee. 
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Holotypbi — Male, Puerto Grande, Isla Fund, GoKo de Guayaquil, Ecuador, 
April, 1934 (F. Campos). 

This species is related to craverii Bellardi but may be at once distin- 
guished by the white face and mystax. 

Tbiczjoscelis Boeder 

This genus was originally compared with Holcocephala Jaennicke 
because of the shape of the head and thorax and with Triclis Loew on 
account of the wing venation. Actually it is very closely related to 
Hoplistomerus Macquart and I doubt if it can be maintained as a separate 
genus. The only difference I can find is the absence of tubercles on the 
posterior femora. There are four South American species, separable as 


follows. 

Table op Species 

1. — ^Face without black hair or bristles 2. 

Face with some black bristly hairs above the oral margin femorata Roeder. 

2. — ^Legs mostly reddish hurmeisteri Roeder. 

Femora wholly black, the tibiae black or brownish red 3. 

3. — Abdomen golden except the segmental apices scdti Curran. 

Abdomen shining black, the apices of the segments with transverse lateral pol- 
linose spots, the apical segments with entire fasciae perfectaj n. sp. 


Triclioscelis salti Curran 

Laphysiia salti Curran, 1931, Amer. Mus. Novit., No. 487, p. 18. 

At the time this species was described it was indictaed that it did 
not belong to Laphystia, It is undoubtedly congeneric with the species 
placed in Triclioscelis and is similar in color to burmeisteri Roeder, 
diifering, however, in having the femora wholly black. 

Triclioscelis perfecta, new species 

Black, with mostly cinereous pollen; hair of face white. Length, 11 mm. 

Female. — ^Head cinereous-yellow pollinose and with pale yellowish hair and 
bristles. Proboscis and palpi shining black, the latter with two or three ferruginous 
bristles apically. Antennae reddish, the first segment black; bristles pale yellowish. 
Occipital cilia hairlike. 

Thorax wholly black in ground color. Mesonotum clothed with dense, appressed 
pale hair having a brassy-yeUow tinge, the disc bare except along the suture. Meso- 
pleura with similar hair above and some scattered pale hairs in the middle; propleura 
and hypopleura with pale yellowish hair; pleura with grayish-brown pollen. Soutel- 
lum with hair similar to that on the mesonotum but bare above the lower margin, 
the hair on the lower margin directed toward the apex. 

black; femora with pale yellow hair and black bristles, the tibiae and tarsi 
with silvery-white hair and white or yellow bristles; hair wholly short and appressed. 
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Wings with brownish tinge, especially on the basal half in front; apical cell 
short petiolate. Squamae and their fringe pale yellow; knob of halteres yellow. 

Abdomen shining black, the hair short, black on the dorsum, wholly shining 
white with slight yellow tinge on the broad lateral margins, expanded to form lateral 
triangles posteriorly on the basal segments, the triangles increasing in length and 
forming entire, broad bands on the apical segments. Venter with rather brownish 
pollen and appressed, mostly black hair, but each sternite has indications of a band 
of silvery hair. 

Holotypb. — ^Female, Puerto Grande, Isla Pun^, Gulfo de Guayaquil, Ecuador, 
April, 1934 (F. Campos). 

Gebotainia Schiner 

Since the publication of the key to the species belonging to this 
genus I have received paratypes of C. debilis Hermann and also ex- 
amples of a related species with the result that I am able to amend the 
key. The following couplets will replace couplets 18 to 22 in the original 
key. In the males of both debilis and camposi, new species, the hair on 
the basal abdominal segments is rather dense but does not conceal the 
ground color as it does in argyropasta Hermann and aurata Schiner, 


18. — Third antennal segment one-fourth longer than the first 19. 

Third antennal segment not or scarcely longer than the first 20, 

19. — Fine hair of the face and front black (Peru) flavipes Hermann. 

Fine hair of the face and front yellow (Brazil) millistoni Curran. 


20. — ^Third antennal segment little more than half as long as the first (Panama). 

feminea Curran. 

Third antennal segment not more than one-fourth shorter than the first 21. 

21. — Scutellum golden-yellow pilose on more than the basal half, the pile, in the 

male, sometimes paler but longer, denser and strongly appressed. 


camposi, n. sp. 

Scutellum with at most a few yellow hairs basaUy 22. 

22. — Larger species, 8 to 9 mm., the bristles of the posterior tibiae black (Brazil, 
Bolivia) brasiliensia Schiner. 


Under 7 mm. in length; bristles of the tibiae yellow (Peru) . .debilis Hermann. 

Oerotainia camposi, new species 

Black, the scutellum golden-yellow pilose, the apical third sometimes with black 
pile in the female. Length, 5.5 to 6 mm. 

Male. — Pace and front yellow pollinose, the occiput cinereous. Face one-half 
longer than wide, with sparse, yellow hair and a pair of black bristles situated slightly 
below the middle. Front wide, the hair yellow, the mammiform ocellar triangle 
bearing a pair of black bristles. Occipital cilia rusty reddish or yellow; occipital 
pile almost white, at least below, yellowish toward the vertex. Palpi not free; 
proboscis black, bearing whitish hairs. First antennal segment longer than the 
width of one eye, the second one-fourth as long, the third three-fourths as long. 

Thorax shining black, the mesonotum clothed with very short, appressed, yellow 
hair, a band between the wings mostly bare; pleura with cinereous pollen and whitish 
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pile. Bristles black, the notopleural bristle sometimes yellow, the mesopleura with 
one or two black bristles above. Scutellum with dense, appressed, yellow to 
golden-yellow hair, th^ apical margin shining, the hair longer and finer than on the 
mesonotum and concealing the groimd color; apex with some upcurved bristly hairs, 
two or three pairs of which are black. 

Legs black, the tibiae and tarsi reddish yellow; apical half or less of the posterior 
tibiae, apical segment of the anterior four tarsi and the apical three of the posterior 
tarsi black or brown. Hair yellowish, black on the upper surface of the femora; 
femora with some long, whitish hairs below, each tibiae wdth three long, fine, pale 
bristles below; bristles either black or yellowish; posterior basitarsi with a pair of 
dorsal bristles beyond the middle. 

Wings cinereous, pale on the basal third; anterior cross-vein situated a little 
before the middle of the discal cell. Squamal fringe yellow. Halteres pale yellowish. 

Abdomen shining black, closely and finely punctured except apically; basal 
three segments clothed with abundant, appressed golden-yellow pile, the apical 
segments with less abundant, appressed black pile. V enter with brownish-gray pollen 
and spai*se pale hair. 

Female. — Hair of the thorax leas abundant and mixed with black or brown 
behind the suture, on the scutellum more golden and shorter, the free border of the 
scutellum more broadly shining. Abdomen with only the sides of the first segment 
with yellowish hair. 

Types. — Holotype, male, allotype, female, and paratypes, sixteen specimens of 
both sexes from Posorja, Ecuador (F. Campos). 

Mallopho&a Macquart 

Three of the species before me are evidently undescribed, as they do 
not agree with any of the published descriptions. A key to the Neotrop- 
ical species represented in the Museum collection is given, and although 
this is far from complete it may assist in the determination of specimens. 

Key to Neotropical Species 

1. — Scutellum entirely or almost entirely black-haired 2. 

Scutellum with the hair mostly yellow, at least on the apical half 8. 

2. — Posterior tibiae with a prominent patch of pale hair basally either in front or 

above 5. 

Posterior tibiae black-haired, at most a few pale hairs basally 3. 

3. — Abdominal hair reddish and yellow except at the base pluto Wiedemann. 

Abdominal hair practically all black 4. 

4. — ^Abdomen shining black; beard white nitidula Hermann. 

Abdomen opaque black; beard yellow luguhria Arribalzaga. 

5. — Posterior tibiae with yellow pile above on basal half 7, 

Posterior tibiae with white hair on basal half in front and below 6. 

6. — ^Posterior tarsi of male white-haired above; coxae black-haired. . schwarzi, n. sp. 

Posterior tarsi wholly black-haired; coxae yellow-haired mino$ Wiedemann. 

7. — ^Wings blackish basally, brown apically, with broad, median pale band. 

tibialis Macquart. 

Wings brownish, becoming paler behind rdbusta Wiedemann. 
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8. — Abdomen wholly black-haired 9. 

Abdomen usually mostly yellowish or reddish-haired 10. 

9. — Front with a band of almost white hair brevivmtris Macquart. 

Front with band of reddish-yellow hair; large species spedosa Curran. 

10. — Mesonotum wholly black-haired infemalis Wiedemann. 

Mesonotum with pale hair, at least in front 11. 

11. — Scutellum with bright tawny pile; large, robust species. . .rufiventris Macquart. 

Scutellum with yellow or reddish-yellow pile 12. 

12. — Posterior tibiae wholly black-haired above ruficauda Wiedemann. 

Posterior tibiae partly or wholly yellow-haired above 13. 

13. — Posterior tibiae with long, black hair on apical third or more 14. 

Posterior tibiae with black hair on the apical fourth or less, or the hair is 
sparse and not conspicuous 15. 

14. — Anterior tibiae wholly clothed with long yellow or tawny pile .... antica, n. sp. 

Anterior tibiae with black hair only (Cuba) macquartii Rondani. 

15. — Basal antennal segments reddish yellow 16. 

Basal antennal segments black or brown 17, 


16. — Anterior four femora with a black stripe above on the basal half. . . abana, n. sp. 


Anterior four femora wholly reddish 


callida Fabricius. 


17. — Posterior tarsi wholly black 


nigritarsis Fabricius. 


Apical one or two segments of the posterior tarsi orange fusca Bromley. 


Mallophora schwarzi, new species 

Related to minos Wiedemann, but the posterior tarsi bear white hair above on 
the apical four segments and in front on the basal segment, and the wings are blackish 
on the basal third and pale reddish-brown apically. Length, 20 to 22 mm. 

Male. — ^Pace shining black, the orbits narrowly cinereous pollinose; front 
brownish, the occiput with cinereous pollen; hair yellow, black on the sides of the 
mouth and a few black bristles on the sides of the mystax. Proboscis shining black 
and bearing black hair; palpi black, yellow pilose, usually with a number of black 
bristly hairs on the outer surface. Antennae black, the basal segments shining bro>^Ti- 
ish, yellow-haired, the second segment with several black bristles; arista brownish 
yellow, slightly shorter than the third segment. 

Thorax rather dull black, the pleura with rich brown pollen; pile black, a band of 
yellowish hairs on the front of the mesonotum, sometimes restricted to the median 
fourth, and always extending back in the middle, sometimes to behind the middle 
of the mesonotum. Scutellum and propleura without yellow hair. 

Legs castaneous; coxae wholly black-haired; femora with black hair, the front 
and middle pair with a^ little yellow hair below and behind, the posterior femora 
rather slender and with a broad stripe of pale yellowish hair anteroventrally, the pale 
hair not reaching the base, or doing so only obscurely. Anterior four tibiae and tarsi 
with black hair. Posterior tibiae with rather long black hair, especially toward the 
apex, anteriorly with a large patch of white hair at the basal third and ventrally with 
a very large patch of white hair at the middle, the pale hair sometimes extending 
almost to the base, on the posterior surface with white hair intermixed with the black 
on the lower edge, except apically. Posterior tarsi black-haired, the apical four seg- 
ments with conspicuous white hair anteriorly on the upper surface, the basal segment 
with white hair in front. 
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Wings blackish on the basal third, yellowish brown apically. Squamal fringe 
black. Halteres reddish with brown knob. 

Abdomen dnU black; first segment black pilose, the second to fourth pale yellow 
pilose, although the second and base of the third may be pale orange, the apical 
segments densely orange pilose; bases of the third and fourth segments sometimes 
with medianly interrupted bands of black pile basally . Venter yellow pilose although 
there may be alternate bands of black and yellow pile basally. Genitalia shining 
black, the hah* tawny but becoming yellow on the apical part. 

Types. — Holotype, male, and three male paratypes, Barro Colorado Island, 
Canal Zone, February 26, 27, March 9, 24, 1933 (H. F. Schwarz, E. I. Huntington), 
the first mentioned the holotype. 

Mallophora antica, new species 

Related to macquartii Rondani but the anterior four tibiae are wholly clothed 
with pale orange pile. Length, 15 to 19 mm. 

Male, — Head black, the face and front yellowish-brown poUinose, the former 
with a shining black triangle above the swelling; occiput with cinereous-yellow pollen 
and black hair, the orbits with reddish or yellow hair, the beard yellow; front and 
face with black hair, the mystax with bristly yellow hair in the middle. Proboscis 
black, with pale hair; palpi black, clothed with coame black hair above and yellow 
hair below. Antennae black, the basal segments mostly reddish, the third very long 
and tapering; hair black. 

Thorax dull black, the pleura with brownish pollen; hair black, yellow on the 
scutellum and sides of the prothorax. 

Legs reddish, coxae black, the anterior pair yellow pilose; anterior four femora 
with a broad anterodorsal black stripe on the basal third or more and with the base 
more or less blackened, the posterior femora with black base and upper apex and 
almost the whole ventral surface blackish or castaneous; posterior tibiae black on 
almost the apical two-thirds, their tarsi wholly black; hair black on the femora, ex- 
cept at the apex, and on the black part of the posterior tibiae and tarsi, orange on 
the anterior tibiae and tarsi, although the front tibiae have some white hair in 
front, and the posterior tarsi, when viewed from the base, have silvery-white hair on 
more than the anterior half of the apical four segments. 

Abdomen dull black in ground color, the basal three segments thickly clothed 
with yellow pile, the fourth and following with black hair, the sides of the first seg- 
ment either with black hair or black and yellow mixed. In the paratypc the black 
hair extends over the middle of the third segment and forms a black triangle on the 
apex of the second. Venter with black hair, toward the apex with the hair mostly 
yellow in the holotype, all black in the paratype. Genitalia shining black, with 
silvery hair basally on the upper surface, the upper lamellae with whitish hair at the 
apex. 

Types.— ’Holotype, male, and paratype, male, Sfio Paulo, Brazil (Count A. A. 
Barbiellini). 

Despite the different arrangement of the pile on the abdomen I 
believe that these two specimens represent the same species. Count 
Barbiellini has in his collection a specimen agreeing in color with the 
holotype, but no additional examples agreeing with the paratype have 
been captured by him. 
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Hallophora abana, new species 

Rather similar to nigritarsis Fabricius but with the basal segment of the posterior 
tarsi only a little longer than wide and without the white, appressed hair on the hind 
tibiae and tarsi. Length, 13 to 16 mm. 

Male. — ^Face reddish in ground color, densely yellowish pollinose, the mystax 
yellow, the sides of the oral opening with black bristles and hair. Front with brown- 
ish-yellow pollen and yellow hair, the orbits cinereous pollinose. Occiput cinereous- 
w^hite pollinose and yellow pilose, without black bristles. Proboscis and palpi shin- 
ing brown, pale-haired, the palpi with numerous black bristles above. Antennae 
reddish yellow, the third segment brown; hair yellow, the bristles on the second seg- 
ment black. 

Thorax black, rather thickly ochraceous pollinose, the mesonotum rather thinly 
so from dorsal view, with a pair of narrow, brown median vittae extending almost the 
whole length. Pile reddish yellow, black and sparse on the disc of the mesonotum, 
the bristles partly black, partly reddish. Humeri, posterior calli and lower surface 
of the scuteUum reddish in ground color; scutellar hair aU reddish yellow. 

Legs reddish; coxae black, brownish-gray pollinose; anterior four femora broadly 
black on more than the basal half of the anterodorsal surface; hair reddish yellow; 
posterior tarsi clothed with black hair, the basal two segments and the fifth with 
reddish-yellow hair above on more than the anterior half, the posterior tibiae with 
sparse black hair above. 

Wings pale yellowish-brown; apical cell widely open. Squamae with reddish- 
yellow fringe. Halteres orange. 

Abdomen dull black, the basal four segments with long tawny hair except in the 
middle, the apical segments each with an apical band of yellow hair, their bases with 
short black hair. Venter with pale yellow pile that is thin on the bases of the seg- 
ments. Genitalia shining black, the hair almost white, not dense above. 

Female. — Palpi wholly pale-haired; apex of posterior tibiae and the whole of 
their tarsi black-haired; the hair on the posterior tibiae almost white; lamellae of 
the ovipositor reddish. 

Types. — ^Holotype, male, and allotype, female, Chapada, Brazil (Williston 
Collection). 

The short, broad, posterior tarsi appear to be typical of this species 
and will readily separate it from fusca Bromley, callida Fabricius and 
other allied species. 


' PaocTACAHTHUs Macquart 

Coquillett, in 1910, selected P. philadelphicus Macquart as the type 
of this genus, a proceeding that may prove to be of considerable import- 
tance in view of the fact that most of the Neotropical species differ 
from it in the shape of the proboscis. Up to the present time the genus 
has been separated from its allies by the character of the long abdomen, 
which extends beyond the tip of the wings when they are directed back- 
ward. It will be found, however, that in some tropical species this is not 
the case: the wings extend to slightly beyond the tip of the abdomen in 
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the males. Under these circumstances the separation of species from 
Eccritosia Schiner and Erax Scopoli becomes rather difficult unless some 
other character is used. 

I find that in all species having short abdomen the apical section of 
the proboscis is triangular in shape when viewed from the tip. The upper 
edge is produced laterally, usually as a very strong flange, while the lower 
edge is also thinned or compressed. In the tjrpical species of Procta- 
canthus the apical section of the proboscis is either round or more or less 
laterally compressed, usually widest toward the bottom. The gap be- 
tween these two extremes is not bridged in the species before me, al- 
though two Nearctic species, hinei Bromley and rw/ws Williston, have the 
triangular development much weaker than in other species of the group. 
These two species belong to the Nearctic fauna and are the only ones I 
have seen from the region that have the proboscis of this type. On the 
other hand the only species with the typical type of proboscis that I 
have seen from the Neotropical region is vittatus Olivier, occurring in the 
West Indies. 

Despite this striking difference in the shape of the proboscis, I 
hesitate to erect a new genus as my material is much too limited. How- 
ever, it would seem that this might be the proper procedure provided 
no stronger connection is found than that already indicated. 

Most of the Neotropical species I have seen agree with the descrip- 
tion of tibialis Macquart and three of the species described as new were 
determined as that species. In the males all have the abdomen reddish 
beyond the second or third segment while in the females the abdominal 
segments are usually black with the apices very broadly reddish, some- 
times colored as in the males, the ovipositor sometimes black. It 
is possible that some of the species described as new have been pre- 
viously described, but it is impossible to identify them from the 
descriptions. 

A key is presented to the species known to me in which the abdomen 
is extensively red in the males. 

1. — ^Femora black, the tibiae reddish or yellowish, strongly contrasting 8. 

Femora reddish, or if rather brownish, the tibiae of almost the same color 2. 

2. — Face and palpi wholly clothed with pale hair and bristles or with only a few black 


bristles 3. 

Sides of the face and the palpi clothed with black bristles .... vittatics Olivier. 

3. — Males 4. 

Females 6. 

4. — Ninth stemite with dense, long hair 5. 

Ninth stemite with only short, sparse hair bromleyi Curran. 
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5. — Dorsum of abdomen wholly clothed with short, coarse, black hairs, the sides 

with fine, pale hair; male genitalia rather short and narrow. 

rufus Williston. 

Dorsum of abdomen, except the base, clothed with fine, pale yellow hair; male 
genitalia wider than apical abdonodnal segments hinei Bromley. 

6. — Dorsum of the abdomen wholly clothed with fine, yellowish hair . . hmei Bromley. 

Dorsum of the abdomen extensively clothed with coarse black hairs, at least in 
the middle 7. 

7. — ^Upper genital lamellae with discal spines rufus Williston. 

Upper genital lamellae with only marginal spines hromLeyi Curran. 

8. — Face with many black bristles, at least along the oral margin 9. 

Face with pale pile and bristles, at most a pair of black bristles above the oral 
margin 10. 

9. — ^Apical lamellae of ovipositor with discal spines; anterior swelling of posterior 

coxae entirely yellow-haired dina, n. sp. 

Apical lamellae of ovipositor with only the marginal row of spines; anterior 
swelling of posterior coxae at least partly black-haired 12. 

10. — Pleura almost wholly black-haired fervidus, n. sp. 

Pleura yellowish-haired except above in front of the wings 11. 

11. — Beard and mystax white with yellow tinge; posterior tibiae yellow-haired 

except above campoai, n. sp. 

Beard and mystax deep yellowish; posterior tibiae black-haired except behind. 

fulviventris Macquart. 

12. — Swelling of the posterior coxae wholly black-haired; apex of the lateral forceps 

thickened and transverse guianica, n. sp. 

Swelling of posterior coxae with mixed black and yellow hair; lateral forceps of 
male genitalia produced as a rounded lobe saUi, n. sp. 

Proctacanthus dina, new species 

Related to guianica, new species, but with discal spines on the apical lamellae of 
the ovipositor and the anterior swollen part of the posterior coxae bearing only 
fine yellow hair. Length, about 30 mm. 

Fbmalb. — H ead cinereous pollinose, the facial swelling and lower part of the 
cheeks reddish in ground color. Hair black on the front and face, the face with some 
whitish hairs on the sides below; occipital cilia black; occipital pile and beard white. 
Palpi orange, the hair coarse and black on the outer side, finer and whitish on the 
inner surface; proboscis black, with reddish tip, the hair pale. Antennae blackish, 
pale pollinose, the second segment mostly reddish; hair black, yellow beneath the 
first segment. 

Dorsum of thorax rather reddish-brown pollinose, with a pair of dark brown 
vittae on the anterior half, and one toward either side interrupted at the suture. 
Hair black, very short- except posteriorly; three or four pairs of dorsocentrals be- 
hind; scutellar hair bristly and black, except narrowly on the sides. Pleura cinereous 
pollinose, more brown on the anterior third; hair yellow, black on the mesopleura 
and upper part of the stemopleura; hypopleura with a row of black bristles. 

Legs black, the tibiae orange with darker tips; coxae cinereous pollinose and with 
fine, pale hair. 
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Wings yellowish brown, the costal cell mostly hyaline; anterior cross- vein 
oblique, ending a little beyond the middle of the discal cell. Border of the squamae 
brown, the fringe golden yellow. Halteres reddish yellow. 

Abdomen black, yellowish-cinereous pollinose and reddish-yellow pilose, the 
sixth and following segments shining black; apices of the first to fourth segments 
yellow, of the fifth reddish. Each upper apical lamella of the ovipositor with an apical 
row of five large and two small spines and a discal row of three or four, the hair coarse 
and bristly; lower lamellae with rather strong marginal spines. 

Holotypb. — Female, Eio Caiary Uaup^s, Amazonas, Brazil, October 3-15, 
1906 (H. Schmidt). 

From a comparison with related species it seems almost certain that 
the male of this species has the disc of the abdomen largely reddish. 
The female of guianica lacks the discal spines on the genital lamellae 
and has black hair on the anterior surface of the posterior coxae. The 
male of hromleyi can probably be separated from guianica by means of 
this latter character. 

Proctacanthus tibialis Macquart 

Macquart, 1849, ^Dipt. Exot.,' Suppl. IV, p. 88. 

This species is unrecognizable from the description and, unless the 
type still exists, must remain unidentifiable. 

Proctacanthus camposi, new species 

Abdomen reddish beyond the third segment, clothed vvith reddish-yellow pile; 
male genitalia clothed beneath with thick, pale golden pile. Length, 25 mm. 

Male. — Head thickly white pollinose and yellowish-white pilose, the facial 
gibbosity reddish in ground color; no black occipital cilia; a pair of black bristles 
above the anterior oral margin; lower posterior orbits rather golden. Proboscis and 
palpi black, clothed with fine whitish hair. Basal antennal segment black, cinereous 
pollinose, its apex and the second segment brownish red, the hair white, the bristles 
weak and black. 

Thorax with cinereous pollen, a broad band extending over the mesopleura and 
sternopleura brownish yellow; disc of the mesonotum dull black in some views, 
pale pollinose and with narrow vittae from posterior view. Mesonotum with black 
hair, a few pale hairs above the roots of the wings; scutellum with mostly coarse 
yellow hairs, but some are black. Pleura clothed with whitish hair, the mesopleura 
with some black hair above; no bristles on the pteropleura. 

Legs black, the tibiae reddish with the apical sixth black. Coxae cinereous pol- 
linose and wholly clothed with pale yellowish hair, without bristles. Hair black, 
pale on the posterior surfaces of the femora and tibiae, on the posterior tibiae wholly 
yellow except on the dorsal surface and apex. 

Wings hyaline, lightly clouded with luteous along the veins on the apical half; 
anterior cross-vein situated at the middle of the discal cell. Squamae reddish, with 
white fringe. Halteres reddish with partly brown knob. 

Basal three abdominal segments and base of the fourth black, the apical seg- 
ments reddish; apex of third segment and of the second toward the sides dark reddish; 
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basal four segments with thick, bright yellow pile, the pile very pale yellow on the 
sides of the first segment, rather golden on the fourth; fifth and following segments 
with inconspicuous reddish hair. Genitalia elongate, dark reddish, densely clothed 
below -with pale golden, inwardly curved pile. 

Holotypb. — Male, Posorja, Ecuador (F. Campos). 

Proctacanthus fervidus, new species 

A small species, the wings extending to slightly beyond the apex of the abdomen 
in the male; abdomen reddish with the base and ovipositor black. Length, 19 to 
21 mm. 

Male. — Head yellowish poUinose, the front and upper part of the occiput more 
or less brownish. Hair and bristles yellow, a few coarse hairs on the front and the 
occipital cilia black. Proboscis black, the hair pale; palpi orange, with yellow 
hair. Antennae black, the basal segments cinereous-yellow pollinose, the first with 
yellow hair below. 

Thorax rich brown, indistinctly striped. Hair black, pale yellow on the pro- 
stemum, and some of the fine hair on the pteropleura and h 3 rpopleura yellowish; 
three pairs of dorsocentral bristles in front of the scutellum. Scutellum darker than 
the mesonotum, less thickly pollinose, the hair wholly coarse and black. 

Legs black, the tibiae reddish with black apices; hair black, yellow on the pos- 
terior surfaces of the tibiae; coxae rather brownish, the anterior four with mostly 
yellow pile, the posterior wholly black-haired. 

Wings strongly tinged with brown; anterior cross-vein oblique, situated well 
before the middle of the discal cell. Squamae with brown border and black fringe. 
Halteres reddish yellow. 

Basal two abdominal segments brown, the third brown on the sides, the follow- 
ing segments reddish; genitalia ferruginous; pile reddish yellow, long basally, very 
short on the apical segments; first segment black-haired in front. 

Female. — Agrees with the male but the abdominal pile is slightly shorter and 
the sixth and following segments form the shining black ovipositor. The upper 
lamellae each bear six long, stout marginal spines and the ventral lamellae each bear 
the same number of spines toward the apex below. The hair of the genitalia is wholly 
yellow. 

Types. — Holotype, male, allotype, female, Sfio Paulo, Brazil. Paratype, female, 
SSo Paulo, collected by Count A. A. Barbiellini. 

Proctacanthus salti, new species 

Abdomen red, with the sides of the first three and bases of the basal two seg- 
ments black, the hair pale tawny. Length, about 27 mm. 

Male*. — Head rather brownish-yellow pollinose. Hair of the front black, yellow 
anteriorly along the sides; occipital cilia black, extending far down; occipital pile 
white, the cheeks with some black bristles above. Face with coarse black hair, the 
broad oral region yellow-haired, with a row of strong black bristles. Facial swelling 
and cheeks reddish in ground color. Proboscis black; palpi reddish, clothed with 
white hair and with many black bristles on the upper and outer surfaces. Antennae 
black, the hair and bristles black except on the under surface of the first segment. 

Thorax black, with yellowish-brown pollen, the mesonotum with a pair of almost 
entire median brown vittae, the sides, scutellum and much of the pleura more 
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brownish yellow. Hair black, pale on the narrow sides of the scutellum and on the 
anterior and posterior part of the pleura, the hypoplei^a with a row of black bristles. 

Legs black, the tibiae orange with black apices; coxae with whitish hair, the 
anterior swelling of the posterior coxae with coarse black hairs mixed with the white. 
Hair mostly black, the tibiae with bright yellow hair posteriorly. 

Wings yellowish brown; anterior cross- vein at middle of discal cell. Squamae 
with brown border, the edge with black hair above and golden below. Halteres 
reddish yellow. 

Abdomen reddish, clothed with pale tawny pile; broad bases of the first and 
second segments, and sides of the first to third, black. Hair very short beyond the 
fourth segment; venter pale except at the extreme base. Genitalia shining dark 
reddish; upper forceps clothed with black hair except on the lower edge near the 
apex; lateral forceps strongly emarginate on the lower apical third, leaving a broad 
lobe on the upper two-thirds of the apex, the hair yellow except toward the apex; 
ninth stemite without long hair. 

Holotypb. — Male, Rio Frio, Magdalena, Colombia, July 2, 1927 (G. Salt). 

Proctacanthus guianica, new species 

Abdomen mostly reddish in the naale; upper part of the face and the front brown; 
wings brownish. Length, 23 to 27 mm. 

Male. — Face reddish-yellow pollinose, the swelling reddish in ground color; 
front and face above the swelling brown pollinose, the hair wholly black, tawny on the 
face, yellow on the occiput; the beard white, but there is a little tawny hair in front. 
Proboscis black, the hair reddish yellow; palpi reddish, with reddish hair and a 
few black bristles toward the apex. Antennae black, the first segment with yellow 
hair below. 

Thorax with cinnamon-brown pollen, the mesonotal vittae indistinct. Hair 
black, tawny on the sides of the scutellum and on the posterior part of the thorax; 
hypopleura with a row of black bristles; propleura with white pile below. A single 
pair of dorsocentrals. 

Legs black, the tibiae reddish, the basal tarsal segment mostly dark reddish. 
Hair black, reddish yellow on the posterior surface of the tibiae; coxae with tawny 
hair, the anterior swelling of the posterior pair with black hair only. 

Wings yellowish brown. Squamae with brown border, the fringe reddish yellow 
with a few black hairs above. Halteres reddish, with yellow knob. 

Abdomen reddish, the broad bases of the first and second segments and the sides 
of the basal three blackish, the venter blackish on about the basal half; pile tawny. 
Genitalia ferruginous, the upper forceps black-haired, with yellow hair on the apical 
third along the inner edge; lateral forceps truncate and thickened at the apex, very 
slightly concave, almost transverse, clothed with sparse tawny hair; ninth sternite 
without dense hair, the hair mostly coarse and black. 

Female. — ^Hair black and bristly on the upper two-thirds of the facial swelling; 
palpi with scattered black bristles on the outer side; squamae without black hairs; 
sixth and following segments of the abdomen polished; each upper lamella of the 
ovipositor with six marginal spines. 

Typbjs. — Holotype, male, Kartabo, British Guiana, June 12, 1924; allotype, 
female, Bartica District, British Guiana. 
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The locality given by Macquart for P. tibialis was ‘'South America'^ 
and as a result the species is not recognizable. The specimens described 
above have been recorded by Dr. Bromley as tibialis in my report on 
the Diptera of Kartabo. 


Eccbitosxa Schiner 

This genus contains a small number of flies occurring in the American 
tropics and references are given to those species presumably belonging 
to the genus, together with a key for the separation of the species of 
which there are examples before me. 

Table of Species 

1. — Scutellum black pUose 2. 

Scutellum yellow pilose barbiellinii, n. sp. 

2. — Hair of the face entirely yellow 3. 

Hair of the face black above barbata Fabricius. 

3. — Lateral forceps of male genitalia ending in a broad, upwardly acute process be- 

low which there is an emargination, the apex of the forceps almost trans- 
verse above the process amphinome Walker. 

Lateral forceps of male genitalia ending below in an evenly rounded process, the 
forceps strongly oblique above the process zamon Townsend. 

Ecoritosia barbiellinii, new species 

Mesonotum mostly brownish ochraceous; scutellum wholly yellow pilose; legs 
black. Length, 23 mm. 

Male. — Head black in groimd color, densely cinereous-yellow poUinose, the 
frontal pollen brownish except along the orbits. Hair of the front wholly black. 
Occipital hair very pale yellowish, the beard almost white; occipital cilia absent, 
but there is a double row of black and white bristles behind the middle of the eyes. 
Mystax entirely pale yellowish. Proboscis and palpi shining black, the hair whitish 
or pale yellowish, the palpi with a few black bristles apically. Antennae black, the 
third segment three times as long as wide, the arista becoming whitish on the apical 
half. 

Mesonotum brownish ochraceous with the border cinereous except in the middle 
anteriorly; hair very short and black, somewhat longer before the scutellum. 
Scutellum black, brownish poUinose, densely clothed with long yeUow hair. Pleura 
black-haired and rather dull black above, below and behind with dense yeUowish pile; 
prothorax black-haired above. 

Legs black; coxae with cinereous-yeUow poUen, the hair white or yellow, the 
anterior coxae mostly clothed with black bristly hair; femora with rather sparse pale 
yellow hair, but on most of the upper surface with black hair; tibiae black-haired, 
the posterior pair with long whitish hair below; tarsal hair whoUy black; bristles all 
black. 

Wings hyaline, the veins rather clouded with yeUowish brown on the apical half. 
Squamal fringe white. Halteres reddish brown. 
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Abdomen with the first and second segments black, the remainder orange; first 
segment clothed with long, pale yellow pile, the second with black pile, the third and 
fourth, and the venter, with whitish hair, the sides of the third and fourth segments 
each with a basal triangle of white pollen; fifth and following segments with in- 
conspicuous yellow hair. Genitalia short, orange, the hair yellow. 

Holotypb, — ^Male, SSo Paulo, Brazil (Count A. A. Barbiellini). A second male 
is in Coimt Barbiellini’s collection. 

Eccritosia barbata Fabricius 

Asilus harhatus Fabricius, 1787, ‘Mant. Ins.,^ II, p. 358. 

Asilus harhatus Olivier, 1789, ^Encycl. Meth.,’ IV, p. 264. 

AsiliLS harhatus Gmelin, 1792, *Syst. Nat.,' V, p. 2896. 

Asilus harhatus Fabricius, 1794, *Ent. Syst.,' IV, p. 379. 

Asilus harhatus Fabricius, 1805, ^Syst. Anti.,' p. 155. 

Asilus barbaitifi Wiedemann, 1821, ‘Dipt. Exot.,' p. 187. 

Asilus harhatus Wiedemann, 1828, ‘ Aussereur. Zweifl.,' I, p. 439. 

Proctacanthus harhatus Macquart, 1838, ‘Dipt. Exot.,' I, part 2, p. 122. 

ProctacanthibSf Asilus harhatus Walker, 1855, ‘List Dipt. Brit.-Mus.,' VII, pp. 
652, 703. 

Schiner, 1866, Verb, zool.-bot. Ges. Wien, XVI, p. 684. 

This species is readily distinguished by the presence of black hair 
on the upper part of the face. I have before me examples from Brazil 
and Panama. 

It is possible that Mallophora tricolor Walker is the same as barbata 
although no definite conclusions can be reached from a study of the 
descriptions. 

Eccritosia amphinome Walker 

Asilus amphinome Walker, 1849, ‘List. Dipt. Brit, Mus.,' II, p. 387. 

One specimen from Costa Rica, Originally described from Honduras. 

Mallophora tricolor Walker has been placed as doubtfully synony- 
mous with this species but is more likely the same as barbata. 

Eccritosia ? antidomus Walker 

Asilus antidomus Walker, 1849, ‘List Dipt. Brit. Mus.,' II, p, 408. ' 

Asilus antidomus Walker, 1855, ‘List Dipt. Brit. Mus.,' VII, p. 652. 

From the description this species appears to belong to the genus 
Eccritosia. 

Eccritosia zamon Townsend 

Proctacanthus zamon Townsend, 1895, Proc. Calif. Acad. Sci., (2) IV, p. 600. 

Considered a synonym of amphinome Walker but distinct, as in- 
dicated in the key. 

Townsend described the species from an excellent series taken in 
Lower California and the types were presumably deposited in the Cali- 
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fornia Academy of Sciences, and later destroyed. Fortunately five speci- 
mens of the type series found their way into the Wheeler collection and 
are now in The American Museum of Natural History. As a result of 
the study of these specimens it is obvious that zamon is distinct from 
amphinome, provided I have correctly identified that species. 

Eccritosia plinthopyga Wiedemann 

Asilus pUnthopygits Wiedemann, 1821, ‘Dipt. Exot.,' p. 184. 

Asilus pUnthopygm Wiedemann, 1828, ‘Aussereur. Zweifl.,’ I, p. 432. 

Described from Cuba and placed in Eccritosia by Schiner. It has 
not been rediscovered since originally described. 

POBASXLXJS, new genus 

In my key^ traces to couplet 95 where it agrees poorly with the char- 
acterization of Antiphrisson Loew, from which it differs in having the 
mystax composed of numerous bristles and hairs, instead of being clothed 
with fine, dense hair and bristles only along the oral margin. According 
to genital characters the genus is related to Erax Scopoli and even more 
closely to Regasilus Curran, but the mesbnotal slopes are haired. The 
face is convex and strongly gibbous on the lower two-thirds, the dorso- 
central bristles, while weak, extend to well in front of the suture and the 
acrostical hairs form a more or less isolated median vitta; scutellum with 
rather fine hairs and three or four pairs of marginal bristles; posterior 
branch of the third vein ending slightly behind the tip of the wing; 
abdomen as in EraXj the male genitalia large, the ovipositor as long as the 
fifth to seventh segments combined, laterally compressed and shining 
black. 

Genotype. — Porasilus barbielliniif new species. 

Porasilus barbiellinii, new species 

Black in ground color and clothed with yellowish-brown pollen; sixth and seventh 
segments of the male silvery. Length, including genitalia, 18 to 20 mm. 

Male. — Face and front with brownish-yellow pollen, the occiput with cinereous 
pollen; hair reddish yellow; front and vertex with black hair, the occipital cilia fine, 
black, extending to the middle of the eyes, the upper three coarse and some of them 
may be reddish. Face rather deeply concave between the gibbosity and the base of 
the antennae; bristles of the mystax about half black. Proboscis shining black, the 
hair reddish yellow; palpi shining black, clothed with long reddish-yellow hair and 
bristles and with a strong, black apical bristle. Antennae black, the hair beneath the 
first segment reddish yellow; third segment about three times as long as wide; 
arista els long as the antennal segments, slightly widened before the acute tip. 


11934, ‘Eamilies and Gen. N. Amer. Dipt.’ 
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Mesonotum, in some views, with a pair of brownish median vittae and very wide, 
interrupted lateral vittae. Prothorax and scutellum \vdth reddish-yellow hair, a few 
of the scutellar hairs black and some of the hypopleural hairs reddish yellow; mesono- 
tum with short, sparse black hair except along the middle, where it is longer, especially 
immediately in front of the scutellum; pleural hair rather long; scutellar bristles 
mostly reddish yellow. 

Legs black, clothed with reddish-yellow hair, the tarsi and upper surfaces of the 
femora and tibiae with black hair; tibiae reddish yellow, the basal four tarsal seg- 
ments reddish; coxae cinereous-yellow poUinose and with bright yellow or tawny pile; 
bristles black; anterior and middle tibiae with long hair posteriorly. 

Wings with luteous tinge, brownish on a little less than the apical third; anterior 
cross-vein transverse, situated beyond the middle of the discal cell; anterior branch 
of the third vein with an appendage basally. Squamae with reddish-yellow' fringe, the 
halteres reddish yellow'. 

Abdomen opaque, the sides very broadly cinereous pollinose, the pollen expand- 
ing triangularly so that it forms incomplete posterior fasciae on the second and third 
segments, the sixth and seventh segments, and sides of the fifth silvery pollinose; 
hair long basally and on the sides, yellow on the basal two segments, white beyond 
but browmish or browmish yellow on the disc of the fourth and fifth segments; venter 
cinereous pollinose and bearing white hair; eighth and ninth segments and genitalia 
w'ith black hair, the segments more or less pollinose. Ninth sternite produced to form 
a long median lobe, its width not greater than its length. Genitalia large; widest, 
from dorsal view, toward the apex, bearing yellowish hair toward the apex above. 

Female. — Clipper four or five pairs of occipital cilia coarse and black; mystax 
thinner; pleura almost wholly with reddish-yellow hair; posterior four femora and 
tibiae without black hair; abdomen pale pollinose on the basal five segments, the 
third to fiifth each w'ith a large basal black triangle w'hen viewed from above; sixth 
and seventh segments subshining black, the fifth w'ith some brown pollen on the sides, 
the hair black; hair on the basal segments yellowish, becoming white on the fourth 
and fifth; venter white-haired on the first to sixth segments; ovipositor bare except 
on the end lamellae and immediate base. 

Types. — Holotype, male, and allotype, female, SSo Paulo, Brazil (Count A. A. 
Barbiellini). Additional specimens of both sexes are in Count Barbiellini's 
collection. 

Erax imbuda, new species 

Apical two abdominal segments silvery pollinose; facial tubercle prominent and 
strongly convex; mystax with black bristles and white hair; posterior branch of 
third vein ending just behind the w'ing tip. Length, 14 mm. 

Male. — Head black, cinereous pollinose; front with brownish-yellow pollen 
and black hair; ocellar triangle small and with a pair of large black bristles. Occiput 
with white hair, about seven pairs of the occipital cilia black; beard white. Facial 
swelling strong and very convex, as prominent as the apex of the first antennal seg- 
ment, clothed with coarse, black bristles, the sides and lower third with white hair, 
the sides of the oral margin with three black bristles and black hair. Proboscis black, 
with pale hair; paJpi black, clothed with long, coarse black hair, the base with long 
white hair. Antennae black, the hair and bristles wholly black; third segment 
elongate oval, about twice as long as wide. 
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Thorax black, clothed dorsally with yellowish-brow'n pollen, the pleura cinereous 
pollinose. Mesonotum with black hair which is short except posteriorly, where it is 
not unusually abundant; six or seven pairs of dorsocentrals, the anterior one or two 
weak pairs situated in front of the suture. Pleura with pale hair except on the meso- 
pleura, the hypopleural bristles mostly black. Scutellum with three pairs of black 
and white bristles, clothed with white hair, but toward the base there are black liairs 
intermixed. 

Legs black, the tibiae reddish, with black apices; coxae cinereous pollinose and 
bearing white hair and bristles; anterior four femora with black hair above and white 
below, the posterior pair pale yellow-haired and with a black dorsal and ventral 
stripe. Anterior fo\ir tibiae with black hair, the posterior pair almost w^holly clothed 
with yellow hair; tarsi black-haired, the posterior surface of the first segment of the 
anterior pair and the anterior surface of the basal four segments of the posterior pair 
clothed with dense, short, yellow hair. Bristles black. 



Fig. 1. j&roa? imhuda^ new species. 

Wings hyaline, luteous on less than the apical half. Anterior cross-vein situated 
at the apical third of the discal cell; anterior branch of third vein without append- 
age. Squamae with pale yellowish fringe; halteres reddish yellow. 

Abdomen black, with brownish pollen, the broad apices of the segments cinereous, 
the broad lateral margin and venter cinereous pollinose. Hair pale yellowish, long 
on the sides of the first three segments and on the venter, black on the disc of the third 
segment and on the fourth and fifth, except on the sides; sixth and seventh segments 
densely white pollinose and with short yellow hair. Genitalia shining black, black- 
haired except on the upper margin of the upper lamellae; seventh stemite with 
dense, long black hairs on the apex. Upper lamellae emarginate below before 
the apex, the apex produced subdorsally; three bristles preceding the lower 
emargination. 
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Holotypb. — Male, Porto Grande, Isla Fund, Golfo de Guayaquil, Ecuador, 
April, 1934 (F. Campos). 

Ommatius barbiellmii, new species 

Related to amula Curran but at once distinguished by the absence of conspicuous 
whitish hair on the scutellum. The second posterior cell is noticeably narrowed 
beyond the middle and the costa of male rather strongly produced beyond the middle. 
Length, 11 to 15 mm. 

Male. — Head black, thickly pale brassy-yellow pollinose, the front with rich 
brownish-red pollen, the upper orbits and ocellar tubercle shining black, the tubercle 
bearing a pair of fine black bristles. Pile of the occiput and cheeks white, the upper 
four or five pairs of occipital cilia black. Pace with three pairs of black bristles, the 
other bristles and hairs white or yellowish white. Proboscis shining black, the hair 
white; palpi black, with black hair and two or three fine black bristles, the hair on 
the basal segment white. Antennae black, with black bristles, the third segment 
about twice as long as wide. 

Thorax yellowish-cinereous pollinose, the mesonotum reddish-brown pollinose, 
but appearing subopaque black from dorsal view, the sides, posterior border, and the 
mesopleura with brownish-red pollen, the mesonotal sutures with similar pollen. 
Hair on the pleura whitish; bristles of the mesonotum black, the dorsocentral lines 
and the sides with a few black hairs. Scutellum brownish red, with cinereous border, 
bearing a pair of marginal bristles and one or two pairs of pale yellowish hairs. No 
pteropleural bristles. 

Legs reddish, the apical two-thirds of the posterior femora, dorsum and incom- 
plete apex of the anterior four femora, apical third of the posterior tibiae and all the 
tarsi, blackish; apices of the anterior four tibiae brown. Coxae black, cinereous- 
yellow pollinose, the hair and bristles pale yellowish. Femora with yellowish hair, 
the upper surface, and most of the black portion of the posterior femora, with black 
hair, the bristles black; tibiae with yellow hair and very short black hair above, the 
posterior pair black-haired on the apical half; tarsi black-haired. Bristles of the tibiae 
mostly black, the anterior tibiae with two long, yellow posterior bristles, the middle 
pair with a single long, yellow ventral bristle. 

Wings hyaline basally, luteous behind the costal swelling, the apex very broadly 
cinereous. Second posterior cell conspicuously narrowed before its end; anterior 
cross-vein situated before the middle of the discal cell. Squamae with pale yellowish 
fringe. Halteres yellow, the knob reddish. 

Abdomen black, narrowest at the apex of the second segment, the base and apex 
of about equal width; broad sides and apices of the segments with cinereous pollen, 
that toward the bases of the segments on the sides more brownish. Venter with gray- 
ish-brown pollen, the apices of the sternites yellowish. Hair yellow, black dorsally on 
the apical segments and on the genitalia. 

I^MALE. — Costa simple, the wings hyaline, the apex broadly cinereous or cinere- 
ous brown; abdomen less distinctly coarctate. 

TTPES.—Holotype, male, allotype, female, and paratypes, male and female, SSo 
Paulo, Brazil (Count A. A. BarbieUini). 
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STUDIES OF PERUVIAN BIRDS. XIV^ 

NOTES ON THE GENERA DBNDROCOLAPTES, HYLEXETASTES, XIPHO- 
COLAPTES, DENDROPLEX, AND LEPIDOCOLAPTES 

By John T. Zimmer 

I have been greatly aided in the preparation of this paper by certain 
comparative notes supplied by Mr. J. Berlioz of the Paris Museum, 
Dr. Herbert Friedmann of the U. S. National Museum, and Dr. C. E. 
Hellmayr of Vienna, for whose kind assistance I am very grateful. 

Names of colors when capitalized indicate direct comparison with 
Ridgway’s ‘ Color Standards and Color Nomenclature.’ 

Dendrocolaptes certhia radiolatus Sclater and Salvin 

Dendrocolaptea radiohstua Solatbb and Salvin, “ 1867” = 1868, P. Z. S. London, 
p. 756 — Yurimaguas, Peril; British Mus. 

In a series of fourteen skins from the Ucayali, middle Marandn, 
and upper Amazon, in Peril, I can find no differences of note. East- 
Ecuadorian and southeast-Colombian (Amazonian slopes) material is 
similar, and fifteen examples from the right bank of the upper Rio Negro 
in Brazil show no constant differences and belong to radiolatus. Examples 
from the left bank of both upper and lower Negro and from the Cassi- 
quiare (both banks) and the vicinity of Mt. Duida are all definitely 
certhia, which ranges thence to the Guianas and the Rio Jary, east of 
Manaos. In the light of the series from the upper Negro I am forced to 
conclude that Natterer’s immature specimens from Marabitanas, re- 
ferred by Hellmayr to juruanus, are radiolatus. None of the skins in 
hand agrees with juruanus or shows any tendency in that direction. 

Young specimens of certhia, on the other hand, are notably inclined 
toward radiolatus, with barring above and below nearly as pronounced 
though the light portions are lighter, those on the top of the head espe- 
cially distinct. Some adult examples are slightly more distinctly barred 
than others, but even in the Cassiquiare series I can find no very close 
approach to radiolatus. Both adults and young birds from all localities 
show a character that has received little attention but that seems to 
distir^uish certhia very well from the other conspecies. Below the 

'^Earlier papers in the series comprise American Museum Novitates Nos. 500, 609, 623, 524, 638, 
645, 668, 684, 640, 647, 668, 703, and 728. 
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auriculars and sometimes involving their lower margins is a distinctly 
white or whitish patch, usually separated from the whitish throat by a 
dark line and standing out conspicuously against the surrounding darker 
areas. None of the other forms is similarly marked although the lower 
auriculars, malar, and gular areas, combined, are whitish in medius, 
without much approach to the condition shown by certhia. 

Records of radiolatus in Peril are from Yurimaguas, Shanusi, 
Chamicuros, Iquitos, and Pebas, and several additional localities are 
added below in the list of specimens examined. Apparently this form 
keeps to the left bank of the lower Ucayali though it crosses to the right 
bank on the upper stretches of this stream. I have no examples from the 
right bank of the river opposite Sarayacu, but two birds from Orosa, 
south bank of the Amazon a short distance east of the mouth of the 
Ucayali, are not radiolatus but the following form. 

Dendrocolaptes certhia juruanus Ihering 

Dendrocolaptes juruanus Ihering, *^1904” = 1905 (May), Rev. Mus. Paulista, 
VI, p. 437 — Rio Jurud, Brazil. 

I have no topotypical material, but skins from the left bank of the 
lower Rio Madeira, Brazil, and from Orosa, Peril, agree in the characters 
that are ascribed to this form. The resemblance is closer to radiolatm 
than to certhia, but the decidedly finer dusky barring on a duller ground 
and the paler bill have no counterparts in a large series of radiolatus. 
The distinct barring, especially of the breast and back, and the barlike, 
rather than guttate, pale markings on the top of the head serve to distin- 
guish juruanus from certhia. 

Some of the specimens are very close to polyzonus as exemplified by a 
single male from the mouth of the Rio San Antonio, Bolivia, but the 
latter is a little more warmly colored. 

As noted under radiolatus, birds from the right bank of the upper 
Rio Negro, Brazil, should be referred to radiolatus instead of to juruanus, 

Dendrocolaptes certhia concolor Pelzeln 

Dendrocolaptes concolor Pelzeln, 1868, *Om. Bras.,' I, p. 62 — ^type locality 
restricted to Borba (Hellmayr, 1925) ; Vienna Mus. 

A curious situation with respect to the present form leads me to 
discuss it here although its distribution is outside the limits of Peril. 

A series of forty-one skins of the certhia group is at hand from the 
region extending from the right bank of the lower Rio Madeira, near 
Borba, to Par§,. Of these, the birds from the immediate right bank of the 
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Madeira are typical concolor; the single Par^ skin is typical medius. 
Those from the intermediate localities in part show a variation toward 
mediusj varying in degree proportionate to the geographical approach, 
but in part remain perfectly typical concolor. 

Thus, of seven birds from Villa Bella Imperatrlz, three from the 
neighborhood of '^Lago Andira” are typical concolor: four from “Boca 
de Andir§,^’ and “Serra de Parintins'^ are faintly duller in color, with a 
very little more whitish on the chin and with the obsolete bars on the 
under parts very slightly better developed. The differences are quite 
inconspicuous. 

Of twelve birds from the Rio Tapajoz, six from the left bank are 
like the Villa Bella Imperatrlz birds, with about the same range of varia- 
tion. Six from the right bank are all a little lighter in color, somewhat 
inclined toward medius. Of eight birds from the right bank of the Xingfl, 
five are like the Villa Bella Imperatrlz examples while four are a little 
closer to medius than those from the right bank of the Tapajoz. Of 
nine examples from the right bank of the Tocantins, five are typical 
concolor and four are definitely assignable to medius. 

I can find no ecological factors to account for the peculiar distribu- 
tion here exhibited. Dr. E. Snethlage gives the habitat of concolor as 
“Urwald'' and Dr. H. Snethlage refers medius to the same type of 
country. This phase of the problem must await future study in the field. 

If medius were derived from certhia and concolor from juruaniLs, 
they might react differently on meeting than if medius were derived from 
juruanvjS and concolor from one or the other of these. Either possibility 
has points in its favor. An extensive series from various localities in the 
critical area might show some factors in the case that are not determina- 
ble with the material at hand. I have not found an exact parallel of this 
type of distribution and believe that an interesting problem here awaits 
future investigation. 


Spidcimbnb Examined 

Z).c.cer^/iia.— French Guiana: PiedSaut,2 cT, 1 9; Tamanoir, 1 9. British 
Guiana: Potaro Landing, 1 c?*, 1 9; Tumatumari, 3 cf, 2 9; Kamakusa, 1 cT; 
(no other locality), 1 (?). Venezuela: Sacupana, 1 9 ; (vicinity of Mt. Duida, 
various localities), 23 cf, 11 9; Rio Orinoco, mouth of Rfo Ocamo, 3 cf, 2 9; 
opposite mouth of Rio Ocamo, 2 cf ; Rio Gassiquiare (left bank), Buena Vista, 1 & ; 
Solano, 1 cf ; El Merey, 1 cf; (right bank), opposite El Merey, 1 9. Brazil: Rio 
Negro (left bank), Manaos, 2 9 ; Tarira, 1 9 ; Rio Jamundd,, Faro, 8 c?, 3 9 • 

D. c. radiolatus. — Brazil: Rio Negro (right bank), Tabocal, 1 o’; Tatti, 3 o’, 
2 9 , 1 (?); Tahuapunto, 3 o’; lauarete, 1 9 ; Pirapucu, 1 o’. Colombia: Florencia, 
1 cf*. Ecuador: Rio Suno above Avila, 1 9; Rio Suno, below San Jos6, 2 cf; 
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mouth of EIo Curaray, 1 cT. Pbr^: Puerto Indiana, 1 cf, 1 9 ; Pomard, 1 cf, 1 9 ; 
Sarayacu, 2 cf , 3 9 ,* upper Ucayali, Santa Rosa, 1 9 ; Lagarto, 2 cf, 1 9 ,* mouth of 
Rio Urubamba, 1 9 . 

D. c juruanus. — PbriJ: Orosa, 1 c?, 1 9. Brazil: Rio Madeira (left bank), 
Rosarinho, 6 d^, 3 9 ; Santo Antonio de Guajard, 1 (?). 

D, c. polyzonus, — Bolivia: mouth of Rio San Antonio, 1 cf. 

D. c. concolor. — Brazil; Rio Madeira (right bank), Igarap6 Auard, 2 cT, 2 9 ,* 
Villa Bella Imperatrlz (Lago Andird), 2 cT, 1 9 ; (Boca Rio Andird), 2 cf, 1 9 ; 
(Serra de Parintins), 1 cf*; Rio Tapajoz (left bank), Igarapd Brabo, 3 cf , 3 9 ; Rio 
Xingd, Tapard, 2 cT, 1 9 ; Porto de Moz, 1 9 ; Rio Tocantins, Baido, 1 cf, 1 9 ; 
Pedral, 1 cf ; Mocajuba, 2 9 . 

D. c. concolor X medius. — Brazil; Rio Tapajoz (right bank), Piquiatuba, 1 cT; 
Aramanay, 2 9; Santarem, 2 (?); Tamucury, 1 (?); Rio Xingd, Tapard, 2 9; 
Villarinho do Monte, 1 cf, 1 9 ; Porto de Moz, 1 cf. 

D, c. medim. — Brazil: Rio Tocantins, Baiao, 1 9; Mocajuba, 2 cf, 1 9 
Utinga,nearPard, 1 cf. 

Dendrocolaptes picumnus validus Tschudi 

Dendrocolaptea validus Tschudi, 1844, Arch. Naturg., X (1), p. 296 — Perd; 
forest region between 10® and 12® S. lat. =Chanchamayo region; Mus. Neuchdtel. 

Dendrocolaptes plagosus tardus Ihering, 1907, ‘Cat. Faun. Braz./ 1, p. 255 — Rio 
Jurud, Brazil. 

Dendrocolaptes plagosus negrensis Snethlagb, 1925, Jour, fiir Om., LXXIII, p. 
270 — Acajatuba, right bank of lower Rio Negro, Brazil. 

Six Peruvian skins from a variety of localities are fairly uniform in 
their characters. A female from Orosa has the pale portions of the under 
parts a very little whiter and less huffy than the average, and a male from 
the Elo Tavara is inclined the same way though to an even less notice- 
able degree. A male from Eosarinho, on the left bank of the lower Rio 
Madeira, Brazil, is hke the Orosa skin in this respect, but the difference 
from the average Peruvian example is not great enough to warrant the 
recognition of tardus. 

Three birds from the right bank of the upper Rio Negro are indistin- 
guishable from validus though they obviously represent negrensis 
I am unable to locate the locality ^'Acajatuba’’ where the type of 
^^negrensis^^ was obtained unless it is the same as the '^Cajiituba^' of 
Natterer, which is somewhere between Taruman (just above Manaos) 
and Ayrao. A single skin from Igarap4 Cacao Pereira, about three and a 
half miles above Manaos but on the right bank of the Negro, is quite 
typical picumnus, as is a male from Manaos. It would appear that 
picumnus crosses the Negro near its mouth. Farther up, on the right 
bank, however, validus takes its place. The description of negrensis” 
leaves no doubt as to its identity, which is further substantiated by the 
skins at hand from Yucabi and Mt. Curycuryari. 
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A young male from Rio Seco, west of Moyobamba, Peril, differs 
quite noticeably from adults in a number of respects. The pale streaks 
on the top of the head and back of the neck are expanded into broad, 
lozenge-shaped spots, with the terminal margins of the feathers blackish 
and with suggestions of broken, dusky bars in the middle. The streaks 
on the anterior mantle are similarly widened while the lower mantle is 
rather prominently barred with dull rufous and blackish. The scapulars 
and upper wing-coverts also are noticeably barred. The stripes on the 
breast are enlarged like those on the head and are similarly supplied 
with paired spots or broken bars of blackish, here quite pronounced. 
The pattern has many points of resemblance to that of D. certhia radio- 
latuSf but the bill is a picumnus bill and other features are not in accord 
with the certhia group. 

I consider pallescens of southwestern Matto Grosso so closely allied 
to D, p. seilemi of northern Venezuela as to require its inclusion in the 
picumnus group. Two birds from northern Bolivia are even closer to 
seilemi in many respects and partly bridge the dijBferences between that 
form and pallescens, but they are distinct in certain features of their 
own ; seilemi is connected through multistrigatus with validus. 

A male from Florencia, Colombia, and a female from Villavicencio, 
both from the Amazonian slopes of the eastern Andes, are not multi- 
strigatus as found in the central valleys of Colombia but are much 
closer to validus. Neither is quite typical of that form. The Florencia 
bird differs, however, only by a somewhat greater warmth of color, and 
the Villavicencio skin by rather broader and more whitish stripes on the 
breast and darker brown, but not blackish, bill. The exact significance 
of the features of the Villavicencio bird is uncertain; there are some 
points of resemblance to picumnus. 

Records of validus in Peril are from the type locality, Borgofta, 
Monterico, Ayacucho, Chamicuros, and upper Ucayali. 

The north-Bolivian form, mentioned above, is described herewith. 


Dendrocolaptes picumnus olivaceus, new subspecies 
Type from Incachaca, province of Cochabamba, Bolivia; altitude 7700 feet. 
No. 137,413, American Museum of Natural History. Adult male collected May 18, 
1915, by Leo E. Miller and Howarth Boyle. 

Diagnosis. — Similar to D. picumnus palUscens of southern Matto Grosso, 
Brazil, but general color beneath decidedly more olivaceoiLs; pale areas and stripes 
tinged with pale Colonial Buff; auriculars more strongly tinged with rufescent; 
crown and mantle much darker; back with pale hair-streaks more prominent; under 
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wing-coverts and axillars with dark bars stronger, more blackish; bars on belly and 
under tail-coverts stronger and blacker; bill darker brown. 

Compared with D. p. seilerni of northern Venezuela the differences are even less 
marked, but general color beneath more olivaceous with pale areas less whitish; top 
of head slightly lighter brown with pale stripes deeper buff; mantle a little more 
strongly streaked; auriculars more strongly tinged with iiifous; bam on under wing- 
coverts and axillars a little heavier; bill of the same general color. 

Range. — ^Tropical Zone of northern Bolivia. 

Description of Type. — ^Top of head light Sepia, each feather wdth a shaft-line 
of rather deep buff expanding slightly toward the end of the feather which has a black- 
ish apical margin and several pairs of indistinct dusky dots along the outlines of the 
shaft-stripes; hind neck somewhat lighter brown, marked like the crown though less 
distinctly; mantle a little warmer than Dresden Browm; upper portion with narrow, 
whitish shaft-stripes outlined with dusky lines or dots; lower mantle with the streaks 
narrower and confined to the shafts, and with the dusky markings expanded into 
suggestions of ill-defined, broken cross-bars; rump and upper tail-coverts light Chest- 
nut, duller and faintly barred on the upper portion , clearest on the tail-coverts. Lores 
whitish; a rather strong buff superciliary stripe, the feathers included in it margined 
with browmish; auriculars deep Amber Brown at tips, paler at bases, with the 
feathers outlined with blackish; chin dull, light Colonial Buff; throat similar with 
some dusky marginal markings; fore neck, breast, and sides of neck a little browner 
than Medal Bronze, with broad, tapering shaft-stripes the color of the throat, strongly 
outlined with blackish brown; belly and under tail-coverts buffy, with three or more 
distinct blackish bars on each feather; flanks a little darker, with markings more 
obscure. Wings light Chestnut, with tips of primaries somewliat shaded with dusky, 
and with dull brownish outer margins on the secondaries, less pronounced on the 
primaries, and obsolete on the tertials; upper wing-coverts like the back but with 
inner portions of the primary and greater series strongly chestnut; some suggestions 
of pale shaft-stripes and obsolete cross-bars present; under wing-coverts light ochrace- 
ous buff with relatively heavy cross-bars of blackish. Tail Bay. Maxilla (in dried 
skin) light brown; mandible paler, more yellowish; feet dull brown. Wing, 132 mm. ; 
tail, 118; exposed culmen, 31; culmen from base, 38.5; tarsus, 28.25. 

Dr. Hellmayr writes me concerning two skins from Rfo San Mateo, 
Bolivia, an adult female and an apparently young bird without given 
sex, that differ from the cotypes of pallescens in much the way that I have 
indicated for olivaceus. Rio San Mateo is a locality in western Bolivia 
visited by Garlepp, but I have been unable to jSnd it on any map. There 
is little doubt, however, that it must be included in the range of olivaceus. 

Specimens Examined 

D. p. picumnm, — British Guiana: Potaro Landing, 1 1 9 ; Tumatumari, 

1 c?, 1 9. Brazil: Faro, 4 cr,5 9; Colonia de Veado, Obidos, 1 9; Manaos, 1 cT; 
Igarap6 Cacao Peieira, 1 9 . 

£). p. seiZemL— Venezuela: Las Trincheras, 2 cf, 2 9 ; La Trinidad, 1 cf ; La 
Latal, 1 cf*. Colombia: Santa Marta, Las Nubes, 1 d*; El Libano, 1 d*, 2 9 ; 
Valparaiso. 2 d*. 2 9,1 (?). 
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D. p. multistrigatus. — Colombia: Fusugasugd, 1 (?); Aguadita, 1 9 ; above 
Salento, 1 9,1 (?); east of Palmira, 1 cT; La Candela, 1 cf; Cerro Munchique, 1 9. 
Venezuela: Pedregosa, near M6rida, 1 

D . p. validvLS, — Colombia: Florencia, Villa vicencio, 1 9^ Brazil: Rio 

Negro, Yucabi, 1 cT, 1 9 ; Mt. Curycuryari, 1 cT; Rio Madeira, Rosarinho, 1 
PBRtj: Rio Amazonas, Orosa, 1 9 ; Rio Ucayali, Lagarto, 1 cf, 1 9 ; Rio Tavara, 
1 cf ; Rio Seco, west of Moyobamba, 2 cT- 

D. p. pallescem . — Brazil: Urucum, 3 cT, 3 9 ; Belvedere de Urucum, 1 9 ; 
Piedras Blancas, 2 9 . Argentina: Perico, 1 c?*, 1 9 ; “Tafi trail,'' province of 
Tucuman, 1 9 . Paraguay: Fort Wheeler, 1 c?, 2 9 . 

P. p. oUvaceus . — Bolivia: Incachaca, 2 c? (incl. type). 

Dendrocolaptes platyrostris platyrostris Spix 
Dendrocolaptes platyrostris was recorded from Perd by Cassin on the 
basis of a specimen obtained by the Wilkes Exploring Expedition and 
labeled as from that country. The specimen, now in the U. S. National 
Museum, has been examined and proves to be a typical example of 
platyrostris, but the locality is certainly in error. The bird must have 
been obtained on the southeastern coast of Brazil, possibly at Bahia or 
Eio de Janeiro. 


Hylexetasteis stresemazmi undulatus Todd 
Hyhxestastes undulatus Todd, 1925 (May 26), Proc. Biol. Soc. Wash., XXVIII, 
p. 80 — Sfio Paulo de Olivenga, Brazil; d; Carnegie Mus. 

A young male from Lagarto, upper Ucayali, represents the first 
record of this species from Perd. I have no topotypical examples of 
undulatus for comparison, but four skins from Teff6 agree with the 
description of this form and, in major details, with the Peruvian bird, 
thus covering localities on both sides of the type locality. I have no 
specimens of stresemanni for comparison, but the Teff6 and Peruvian 
birds are distinctly olivaceous brown on the breast, much less warmly 
colored than p. perrotii or p. unifonnis, though the upper parts are much 
like perrotii. The forehead lacks any trace of whitish shaft-lines as 
described for stresemanni. 

The Peruvian bird matches the Teff6 skins, as stated, in most par- 
ticulars but differs in respect to some of the plumage of immaturity 
which has not yet been lost. Thus the throat and breast are almost as 
strongly barred as the belly though the bars of the throat and upper 
breast are broken by a buffy space corresponding to the shaft-stripes of 
the adults. A few adult feathers of normal appearance are coming into 
place. There are faint suggestions of broad dark bars on the uropygium, 


'Not typical. 
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visible only at certain angles. The bill is dusky brown, paler cinnamome- 
ous brown on the mandible. In other respects the characters are those 
of the adults though a coarser texture of the feathers indicates the im- 
maturity of some of these also. 

A single male from the Rio Uaupfe, Brazil, is recognizably distinct 
from undulatus in the opposite direction from stresemanni as described. 
Since it is without a name it may be known as follows. 

Hylexetastes stresemanni insignis, new subspecies 

Type from Tahuapunto, left bank of the Rio Uaup6s, Brazil. No. 300,415, 
American Museum of Natural History. Adult male collected July 5, 1929, by the 
Olalla brothers. 

Diagnosis. — Similar to H. s. undvlatus from the south bank of the upper 
Amazon but more olivaceous, especially on the head and mantle; uropygium duller 
rufous; outer and longer upper tail-coverts tipped with buff and banded with dusky; 
whitish stripes of breast not outlined with dusky; color of breast clearer dark olive; 
upper flanks more olive with barring indistinct; under wing-coverts paler and more 
buffy, with dusky bars more broadly spaced; upper wing-coverts strongly olivaceous 
on the margins; under tail-coverts not notably rufescent. Bill shorter, as in H. 
perrotii uniformis. A suggestion of the whitish supramalar stripe of H. p, perrotii 
present. Forehead not streaked. 

Range. — Region of right bank of the upper Rio Negro, Brazil. 

Description of Type. — ^Top of head and mantle near Light Brownish Olive, 
unmarked; rump and central upper tail-coverts Tawny; lateral and terminal upper 
tail-coverts duller, with tips ochraceous buffy and with rather prominent, broad cross- 
bars of dusky. Lores and subocular space whitish, continued less distinctly to the 
base of the auriculars; auriculars and sides of neck Buffy Olive; malar region Brown- 
ish Olive in a broad stripe connected posteriorly with the sides of the neck and breast. 
Chin narrowly whitish; throat and breast with margins Buffy Olive X Light Brownish 
Olive and with whitish shaft-stripes, broadest on upper throat, becoming obsolete 
on lower breast where, however, there are indications of faint dusky bars; sides of 
breast like breast but unmarked; flanks Light Brownish Olive with obscure bars; 
belly dull whitish with a tinge of olive-buff, distinctly barred with blackish; under 
tail-coverts barred with pale buff (faintly pinkish on lower portion) and dusky. Wings 
exteriorly pale Chestnut with outer margins of primaries olivaceous at base; upper 
wing-coverts rufous with outer margins and tips strongly brownish olive, concealing 
most of the rufous color of the central areas and inner webs; under wing-coverts 
whitish, with a slight buffy tinge, crossed by rather broadly spaced dusky bars some- 
what broken at the shafts; inner margins of remiges Pinkish Cinnamon X Pinkish 
Buff; primaries dusky terminally, most broadly dusky on outer ones. Tail light Bay 
above, paler on ventral aspect. Bill (in dried skin) dark Liver Brown, brightest at 
base of mandible; feet duU slaty brown. Wing, 129 mm.; tail, 103; exposed culmen, 
34; culmen from base, 40; tarsus, 31.6. 

There is so much resemblance between stresemanni and its conspecies 
and the perrotii group that specific distinction is not unquestioned. The 
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various forms represent each other geographically without overlapping 
ranges and the areas occupied by each are such as support conspecific 
forms of other species. However, material is rather limited and certain 
regions should be represented before a union is formally proposed. 

Specimens Examined 

H . stresemanni undulalm. — ^Brazil: Teff6, 3 cT, 1 9. PERti: Lagarto, 1 cf- 

H. s. wsiVm's.— Brazil: Tahuapunto, 1 cf (type). 

H. p. perroiM.— British Guiana: Potaro Landing, 1 cf, 1 9,1 (?). Brazil: 
Faro, 1 cf . 

H. p. uniformia. — Brazil: Rio Tapajoz (right bank), Caxiricatuba, 1 9 ; (left 
bank), Igarap6 Brabo, 1 9 ; Igarap6 Amorin, 3 9 ; Rio Jamauchim, Tucunar^, 1 9 . 

Xiphocolaptes promeropirhynchus orenocensis Berlepsch and Hartert 

Xiphocolaptes orenocenaia Berlepsch and Hartert, 1902, Novit. Zool . IX, p» 
65 — Nericagua, Venezuela. 

A male from Sarayacu, lower Ucayali, Peril, compares very well with 
a male from El Merey, Rfo Cassiquiare, Venezuela, which I take to 
belong to orenocensis. A third male from the Tropical Zone of eastern 
Ecuador (below San Jos6) belongs here also. The general appearance is 
very similar to X.p. herUpschi, though there is a somewhat browner (less 
rufous) tinge on the back, the throat is less purely white as are also the 
pale stripes of the breast, and the abdominal feathers lack the bright 
rusty hue so characteristic of berlepschij being nearer Argus Brown or 
light Auburn. The bill is about equally heavy and pale in both forms. 

The Peruvian bird has the top of the head a little less deeply black- 
ish than the other two skins, but this is not an approach toward her- 
lepschi which has the cap as dark as in the Cassiquiare and Ecuadorian 
skins I have referred to orenocensis. 

I have not seen examples from the upper Ucayali and its tributaries 
(in the Tropical Zone), but examples from Pozuzo and La Gloria have 
been referred by Hellmayr to the following form, where they will be 
discussed more fully. 

Xiphocolaptes promeropirhynchus berlepschi Snethlage 

Xiphocolaptes promeropirhynchus herUpschi Snethlage, 1908, Jour, fiir Orn., 
LVI, p. 15 — Cachoeira, Rio Purds, Brazil; cf; Mus. Goeldi, Pard. 

Four males from Rosarinho, Rio Madeira, obviously represent this 
subspecies which has been recorded from the Purds to the Tapajoz. A 
single male from the Rfo Tavara, southeastern Peril, agrees in most 
respects with the Rosarinho birds, being slightly smaller and less exten- 
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sively (but not less brightly) rusty on the margins of the abdominal 
feathers. 

Specimens from Pozuzo and La Gloria, Peril, have been referred by 
Hellmayr to this form, I have no detailed notes about the Pozuzo bird 
but Berlepsch and Stolzmann's original account of the La Gloria speci- 
men does not accord in all respects with any example of berlepschi now 
before me. The back and under parts are said to be more olivaceous and 
less rufous than in typical promero'pirhynchuSj but the reverse is true in 
the series at hand. However, the accoimt does not apply any more 
accurately to orenocensis, and the record may be left with berlepschi for 
the present. 

Records of berlepschi from Peril are from Yahuarmayo, La Gloria, 
and Pozuzo, in addition to the Rio Tavara from which I have a specimen. 

Xiphocolaptes promeropirhynchus lineatocephalus (Gray) 

Dendrocolaptes lineatocephalibs Gray, 1847, ^Gen. Birds,' I, PI. xltit — no 
locality « Bolivia (1869, ‘Handl. Gen. Sp. Birds,' I, p. 176) ; British Mus. 

Recorded only once from Peril, from Huaisampillo. I have no 
Peruvian examples. 

Xiphocolaptes promeropirhynchus phaeopygus 
Berlepsch and Stolzmann 

Kiphocolapies phaeopygua Berlepsch and Stolzmann, 1896, P. Z. S. London, 
p. 377— Gulumachay, near Maraynioc, Perd; cf ; Warsaw Mus. 

A female from Chelpes, Junin, is very nearly topoty[)ical. It agrees 
with the original description of this form in having the top of the head 
only faintly darker than the back and with the shaft-streaks nearly 
obsolete. The uropygium is hardly different from the back, though a 
slight rufescent tone is visible, a little better marked on the upper tail- 
coverts than on the rump. The under parts are darker and browner 
than in skins of compressirostris now at hand from northern Peril, and 
have the shaft-stripes somewhat narrower, though equally strongly 
outlined by blackish borders. The remiges are more purely rufescent 
on their exterior margins (less tinged with olive), and the throat is a little 
darker, with the individual feathers more strongly outlined with brownish. 

Carriker (1933, Proc. Acad. Nat. Sci. Phila., LXXXV, p. 14) records 
specimens from Huacapistana, which are said to have the under parts 
paler than in compressirostris^ without dusky margins on the pale shaft- 
stripes, and with the rump and upper tail-coverts more rufescent than in 
the more northern forms. Evidently these characters are highly variable 



1934] 


STUDIES OF PERUVIAN BIRDS. XIV 


11 


and the distinction of phaeopygiLs from compressirostris must rest largely 
on the more prominent streaking of the top of the head in phaeopygus 
and the slightly smaller size of the same form, though the latter needs 
greater confirmation. Possibly Carriker^s birds show an approach toward 
lineatocephalus of Bolivia, which has a strongly rufescent rump and 
sometimes lacks the dusky margins of the ventral streaks. Records are 
from Culumachay and Huacapistana. 

Xiphocolaptes promeropirhynchus compressirostris Taczanowski 

Xiphocolaptes compressirostris Taczanowski, 1882, P. Z. S. London, p. 28 — 
Ray-Urmana, Perd; cf; type formerly in Warsaw Mus., now lost. 

Three females from La Lejia, north of Chachapoyas, are referable 
to this subspecies although they are far from uniform. One, taken on 
March 19, is very dark, near warm Brussels Brown on the back and light 
Raw Umber on the breast. The other two, taken March 4 and April 16, 
are much paler. The March 4th bird is near Dresden Brown on the back 
and Light Brownish Olive X Isabella on the breast. The April 16th 
bird is a little darker, but not nearly so dark as the March 19th example, 
and has a trace of dusky outlines surrounding the shaft-streaks of the 
mantle, not found in the other two. All agree, however, in the relatively 
prominent streaking of the top of the head and the mantle, which distin- 
guishes this form from phaeopygus, and in the relatively weak develop- 
ment of the rufous color on the uropygium, which distinguishes it from 
ignotus. While ignotus is usually more warmly colored than compres- 
sirostris, a female from Chical (western slopes of Mt. Naupan) is almost 
as light in coloration as the April 16th example of compressirostris from 
La Lejia. A female of ignotus from above Baeza, Ecuador, is almost as 
pale as the March 4th example of compressirostris, but both it and the 
Chical example have the uropygium more broadly and intensely rufous. 

Records from Ray-Urmana, Tambillo, Chirimoto, Cuter\" 0 , and 
Leimebamba presumably all belong to compressirostris. 

Xiphocolaptes promeropirhynchus crassirostris 
Taczanowski and Berlepsch 

Xiphocolaptes crosairoains Taczanowski and Bbrlbpsch, 1885, P. Z. S. London, 
p. 113 — Palmal [Rio Tumbez, Prov. del Oro], Ecuador. 

The only known Peruvian example of this pallid subspecies is a 
female from La Lajilla, now before me. The entire range of this form 
seems to be relatively limited, being restricted to a small area in south- 
western Ecuador and northwestern Peril on the coastal side of the Andes. 
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The type locality, Palma! , Ecuador, is said to be a region of humid 
forests very different from the arid country around Tumbez, but I have 
little doubt that it represents the same semiarid margin of the true humid 
Subtropical Zone which I have discussed under Grallaria ruficapilla 
watkinsi (1934, Amer. Miis. Novitates, No. 703, p. 18). At El Chiral, 
at 5350 feet elevation, in the true Subtropical Zone, X. p, ignotus occurs 
just as Grallaria r. connectens replaces G. r. watkinsi at the same locality, 
while watkinsi is found at Alamor with X. p. crassirostris. The Peru- 
vian locality. La Lajilla, is at only 1100 feet elevation, the highest point 
reached after crossing the Rio Tdmbez on a journey from Alamor to 
Tiimbez. The distribution of Xiphocolaptes promeropirhynchus and that 
of Grallaria ruficapilla are thus very similar in this part of their specific 
ranges and, I believe, follow the same general zonal restrictions. The 
full limits of this ^'semiarid subtropics^' have yet to be determined but 
probably follow along the slopes of the Andes for such distance as the 
humid Subtropical Zone comes under the influence of an immediately 
adjacent arid Tropical Zone; the lower portion of the Subtropical Zone, 
from near 1000 feet up to about 5000 feet, comprises the interesting 
habitat in question. 

In the comparative study of tjrpical promeropirhynchus^ a possible 
clue to the identity of Xiphocolaptes virgatus Ridgway presented itself. 
The type of this ^^form" is not exactly like any other specimens at hand 
from any locality, but there is a strong resemblance to a male from 
Laguneta, Colombia, in most particulars. The differences between these 
two birds are the somewhat darker ventral color of the type (more nearly 
approaching a male from Salento), with the throat-feathers more notice- 
ably bordered with brown. The points of similarity are the strong streak- 
ing on the head and back, the somewhat drab tone of the back, the 
pronounced streaks on the upper wing-coverts, and the vertically thick, 
relatively pale bill. In skins from Salento and Rfo Toche there is 
similarity in the shape and color of the bill, 11 mm. high at nostril, 
whereas the birds at hand from La Candela, La Palma, Aguadita, 
'^Bogotfi," and the Merida region of Venezuela have a blacker and more 
slender bill, varying from 8.25 mm, to 10 mm. in height at the nostril, 
sometimes straight and sometimes strongly curved but apparently 
never so high as in the skins from the Central Andes of Colombia. On 
this character alone, therefore, it is possible to separate the central 
Andean specimens which may bear the name virgatus unless, or until, it 
can be demonstrated that the latter is better applied elsewhere. 

My association of the promeropirhynchus and orenocensis groups 
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probably will be questioned, but I am unable to find a definite line of 
demarcation between them. Some examples of typical promero'pi- 
rhynchus are quite similar in many respects to ormocerma and differ 
principally in the less blackish margins on the crown-feathers and the 
smaller and blacker bill. Specimens of virgatus are nearer to orenocensis 
in these respects though they differ from it in other details. A similar bill 
is found in procerus, and again in crassirostris where the top of the head 
becomes noticeably blackish. In short, it is possible to trace a fairly 
close degree of relationship through all the members of the combined 
group, though it is far from direct. 

At all events, orenocensis, berlepschi, and, presumably, obsoletus 
are the representatives of the group in the humid Tropical Zone of the 
Amazonian basin; the other forms occupy the Subtropical Zone at 
various stations along the chain of the Andes. 

In some respects, crassirostris is so close to orenocensis that I am 
inclined to the belief that it is a direct derivative of orenocensis, left on 
the Pacific side of the Andes when the mountains were uplifted, and 
modified, before or afterward, by close association with the more arid 
conditions developed on the coast. It does not, however, appear to 
belong to the humid Colombian-Pacific fauna as defined by Dr. Chap- 
man, in which no member of this species is known to occur, but is sub- 
tropical, though, as suggested, of different immediate origin than ignotus, 
which occupies the higher and still more humid subtropical region but 
which is directly connected with promeropirhynchus. 

In any case, the relationships are so close that segregation into two 
species becomes difficult. 

Specimens Examined 

X. p. promeropirhynchus. — Venezuela; Culata, 2 cT, 1 9. Colombia: 
‘‘Bogota,” 3 (?); La Palma, 1 cT; La Candela, 1 o’, 2 9; Aguadita, 1 cf, 1 9; 
Subia, 2 9 ; Montana de Esmeralda, above Supata, Cundinamaroa, 1 cf • 

X. p. virgatus. — Colombia; [Antioquia?], 1 (?) (typo); Salento, 1 cT, 1 (?); 
Laguneta, 1 RloToche, 1 o’. 

X. p. sanctae-martae. — Colombia: San Lorenzo, 1 cf, 1 9; Valparaiso, 2 o’, 
1 cT ; El Llano, 2 o’, 1 9 ; Las Nubes, 1 9 . 

X. p. procerus. — Venezuela; LasTrincheras, 1 9 ; La Latal, 1 9 ; Carapas, 1 cT. 

X. p. orenocensis. — Venezuela: El Merey, Rfo Cassiquiare, 1 o’. Ecuador; 
below San Jos6, 1 o’. PbrtG: Sarayacu, 1 o’. 

X. p. ignotus. — Ecuador: El Chiral, 2 cT, 1 9 ; Baeza, 3 9 ; upper Sumaco, 1 d* ; 
Pallatanga, 1 cf; Chical, 1 9 ; (no locality), 1 cf. 

X.p. crassirostris. — ^Ecuador; Alamor,2d’. PERfi; La Lajilla, 1 9. 

X. p. compressirostris. — Per^: La Lejia, 3 9 . 

X. p. phaeopygus. — PERfi: Chelpes. 1 9 . 
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X, p, berlepschi . — PantJ: Rio Tavara, 1 cf . Brazil: Rosarinho, 4 cf . 

X. p. Mnecrfocfip/iaZws.—BoLiviA: Incachaca, 1 9 ; Yungas, Prov. Cochabamba, 
1 9 ; Pitiguaya, 1 9, 1 (?); Roquefalda, 1 cf . 

Dendroplex picus peruvianus, new subspecies 

Type from Santa Rosa, upper Rio Ucayali, Perti. No. 240,421, American Mu- 
seum of Natural History. Adult male collected November 17, 1927, by the Olalla 
brothers. 

Diagnosis. — Similar to D. p. bimerii of Teff6, Brazil, but coloration lighter and 
brighter rufous; throat deeper buff; dark margins of pectoral feathers browner, less 
blackish; top of head browner or grayer, less sooty, and with the pale central spots 
averaging larger; bill more extensively whitish. 

Range. — ^Eastern Perd, at least along the course of the Rio Ucayali. 

Description op Type. — ^Top of head grayish brown, darker at the tips of the 
feathers and with a large, ovate, central spot of pale buff; hind neck lighter, warmer 
brown, with pale spots more elongate; mantle light Auburn X Chestnut, with rather 
broad, whitish shaft-stripes anteriorly, reduced to hair-lines in the median portion, and 
obsolete posteriorly ; rump and upper tail-coverts Chestnut X Bay. Lores pale buff , 
a fine, whitish line over the eye broadening over the auiiculars where the feathers have 
narrow dusky tips; malar region light buffy, with dusky margins and tips broadest 
along the lines separating the area from the throat and auriculars; auriculars pale 
buffy with alight dusky margins, broadest on upper border where they form a dark 
postocular stripe; chin pale buff; throat deeper, near Pinkish Buff and with slight 
dusky margins and tips, broadest near the chest; upper breast with broad central 
spots of light buff, rounded at tips and outlined by a sooty brown margin; sides of 
breast and lower breast similar but stripes less heavily outlined, and margins of 
feathers warm Brussels Brown; belly warm Brussels Brown with narrow, poorly 
defined shaft-lines; flanks a little darker and tinged with Auburn, faintly streaked; 
under tail-coverts similar, with shaft-streaks more prominent. Outer surface of wings 
light Chestnut, clearer on tertials and lesser upper coverts, slightly duller on re- 
mainder; tips of primaries and secondaries dusky (up to about half of outer primary), 
not sharply defined; under wing-coverts Tawny X Ochraceous-Tawny; tail Dark 
Bay. Bill (in dried skin) dull whitish, dusky at base of maxilla; feet blackish slaty. 
Wing, 102 mm.; tail, 82; exposed culmen, 30; culmen from base, 34; tai*suB, 22.5. 

Remarks. — Female similar to male but apparently with slightly 
shorter wing (single specimen, 98 mm.) ; other measurements not different. 

One male, from Sarayacu, has the top of the head slightly sootier 
than the type; several from the type locality have the head decidedly 
paler and grayer or browner; others match the type. Nothing in the 
series of kienerii from Teff6 approaches these skins very closely in these 
or the other diagnostic characters; they are darker in almost all particu- 
lars, including the color of the bill. Peruvian records from Moyobamba 
and Pebas probably belong with pemvianus. 

Most skins from northern Bolivia (Todos Santos) and western 
Matto Grosso (Descalvados and Tapirapoan) show more affinity to the 
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Peruvian birds than to the Teff6 series. They are not quite t3q)ical, 
however, and in the extreme development of the pale spots on the top 
of the head are very like Bahia specimens though they are more deeply 
colored. Their bills are shorter than those of most peruvianus (males: 
culmen from base, 29-30.6 mm., as against 30-34; females: 27.25-31, 
as against 32). They are far from uniform in coloration and a larger 
series from the region will be necessary to determine their true aflSnities. 
A young bird from Utiarity may belong to piciLS which occurs lower down 
the same stream, the Tapajoz. 

One female from Igarap6 AuarS,, Rio Madeira (right bank), Brazil, 
is even more rufous than kienerii or peruvianus, but it has the whitish 
bill and the light crown of peruvianus though the bill is relatively short 
(30.25 mm. to base), more like kienerii. The wing is 101 mm. Prob- 
ably this represents an abnormal coloration since it is not approached 
in eleven additional skins from near the same locality. 

A series of ten skins from Teff6 I assume to represent true kienerii, 
though there is a little doubt about the application of the name, which 
will be discussed later. They are darker than peruvianus and more 
rufescent than picus from the Guianas and Faro, Brazil, with a slightly 
greater average wing-length than picus and with rather broader, less 
well-defined whitish stripes on the upper belly. 

Skins from other points along the south bank of the Amazon, from 
the left bank of the Rio Madeira to the Tocantins, and on the right bank 
of the lower Rio Negro, north of the Amazon, are not clearly distin- 
guishable from picus though there is a tendency toward a warmer tone, 
not at all constant, but sometimes pronounced. 

Several skins from Manaos are somewhat clearly differentiated and 
have the pale stripes of the belly broader and noticeably outlined with 
blackish; but one or two more from the same locality are not clearly 
distinguishable from Faro skins. Those that are somewhat different 
appear to show a tendency toward the birds of the upper Rio Negro and 
the region of Mt. Duida, Venezuela, which, in turn, present sufficiently 
strong characteristics to warrant their description as a new form. It 
may be known as follows. 

Dendroplez picus duidae, new subspecies 

Type from Cafio Le6n, Mt. Duida, Venezuela: altitude 325 feet. No. 274,313, 
American Museum of Natural History. Adult male collected October 20, 1928, by the 
Olalla brothers. 

Diagnosis. — Similar to D. p. picus but throat purer white, leas strongly marked 
with dusky; belly more strongly streaked with the stripes broader, whiter, and much 
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more distinctly margined with dusky; hind neck and upper part of mantle similarly 
marked with broad, whitish stripes conspicuously outlined with blackish. 

Range.— Vicinity of Mt. Duida, Venezuela, and adjacent parts of the upper 
Orinoco, passing southward to the upper Rio Negro in Brazil and descending the right 
bank to Tabocal. 

Description of Type. — ^Top of head sooty brown with paler shafts and a small 
ovate spot near the tips, a blackish terminal border present beyond the pale spot; 
forehead with whole subterminal portion drab, not so pale as the shafts; nape with 
pale spots more huffy, less well-defined; hind neck and anterior part of mantle with 
margins and tips warm Argus Brown, separated from the broad white shaft-stripes by 
a prominent blackish line; rest of mantle Argus Brown with whitish shaft-lines only 
immediately adjacent to the anterior, broadly striped portion ; uropygium light Chest- 
nut. Lores w’hitish, continued over the eye and auriculars in a broad whitish stripe, 
with the feathers over the auriculars tipped and margined with dusky brown, in- 
creasingly prominent posteriorly and broadening on the sides of the neck to match the 
pattern of the upper mantle; malar region whitish with obsolete dusky tips but with 
a dusky line separating this area from the auriculars and another line bordering the 
throat; auriculars also whitish, with dusky borders noticeable anteriorly and broad 
and conspicuous on the upper border where they form a dark postocular stripe; chin 
whitish; throat whitish with obsolete dusky tips anteriorly, becoming more prominent 
posteriorly; breast with dark borders still more prominent giving a decidedly squa- 
mate appearance, with central, whitish areas broad and rounded terminally; aides 
similar but with the pale central areas a little narrower and the external margins 
broader, a little warmer than Brownish Olive; belly buffy brown with whitish shaft- 
stripes (narrower than those of breast) rather distinctly outlined with dusky; flanks 
near Saccardo’s Umber, streaked like the belly on the upper portion but with streaks 
obsolete on the lower portion; under tail-coverts near Brussels Brown, with basal 
feathers prominently striped, longer ones not striped. Wings rufous; outer margins 
of outer remiges and outer coverts darker and duller; tertials and lesser coverts 
brighter; tips of primaries and secondaries (including terminal three-fourths of 
outermost primary) dusky, not sharply defined from rufous portions; under wing- 
coverts Pinkish Buff X Light Pinkish Cinnamon; tail near Chestnut. Bill (in dried 
skin) pale horn-color, somewhat yellowish at base of mandible, dusky at base of 
maxilla. Wing, 25 mm.; tail, 74; exposed culmen, 26; culmen from base, 29; 
tarsus, 20. 

Remarks. — Females not clearly distinguishable from the males. 
Two birds from the “Upper Orinoco'' (presumably well above 
Maipures) may be referred to duidae without hesitation. A female from 
Munduapo is not quite so clearly marked and yet has many of the char- 
acteristics of this form. A male and a female from Ciudad Bolfvar 
and a female from Agua Salada de Ciudad Bolivar are rather distinct, 
and appear to be intermediate between picus and picirostris which latter 
reaches the Orinoco in the vicinity of Caicara, above Ciudad Bolivar. 
These three birds have the whitish marks of the breast and hind neck 
distinctly rhomboid in shape, broader than in picits but not so broad as in 
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'picirostris, while the lower throat and upper breast are distinctly mar- 
gined with dusky, not pure white. The general color of the under parts 
is much more grayish in tone than true picus. Birds from farther down 
the Orinoco, at Las Barrancas and Sacupana, are rather closer to picus 
but show some of the characteristics mentioned for the skins from 
Ciudad Bolivar. Without a larger series from the lower Orinoco I 
hesitate to do more than suggest the strong possibility of the intergrada- 
tion of picus and pidrostris somewhere between Ciudad Bolivar and 
Caicara. 

Two males from Villavicencio, at the eastern base of the eastern 
Andes of Colombia, are of uncertain identity. One is inseparable from 
picus; the other is more warmly rufescent but does not markedly suggest 
peruvianus. Possibly they bear some relation to saturatior^ which I 
have not seen. 

Birds from Bahia and nearby portions of eastern Brazil may be 
separable under the characters given by Bangs and Penard for ^'Dendro- 
plex picus bahiae,” Our specimens are rather definitely paler in color 
than picus and have the spots on the top of the head and the upper 
mantle larger and more prominent. The full investigation of this matter 
and of the question of the application of the name chrysolopus I leave 
for Mrs. Naumburg’s studies of the birds of that region. 

Certain examples from the middle course of the Amazon, on both 
sides of that stream, stand out from the extensive series of the picus 
group so distinctly that the existence of an unsuspected new species 
becomes apparent. It may be known as follows. 


Dendroplex necopinus, new species 

Type from Muirapinima, Rio Negro (right bank), Brazil. No. 312,106, American 
Museum of Natural History. Adult male collected October 19, 1929, by the Olalla 
brothers. 

Diagnosis. — Similar to Dendropkx picus picus of the Guianas and the lower 
Amazonian region of Brazil but with the pattern somewhat altered. Mantle duller 
and more brownish, less rufescent; pale centers of pectoral feathers more elongate, 
reaching almost or quite to the tips of the webs; dark margins on throat and malar 
region lateral but not terminal, the effect being that of ovate streaking instead of 
squamate spotting; lesser upper wing-coverts brown, not rufous; dusky tips of 
primaries and secondaries blacker and usually more sharply defined; wings averaging 
longer; remiges averaging more acute; bill averaging more slender when viewed from 
the side; tail usually longer, both actually and in proportion to the wing. 

Range. — Both banks of the middle Amazon and the adjacent portions of its 
tributaries, on the right bank of the lower Rio Negro and the Jamundd, and from the 
kft bank of the Madeira to Villa Bella Imperatriz, west of the Tapajoz. 
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Description op Type. — Top of the head grayish brown with a narrow blackish 
terminal band and a subterminal spot of light buff on each on the feathers; hind 
neck lighter brown, with the pale centers of the various feathers less sharply defined; 
mantle Argus Brown X Brussels Brown, anteriorly with broad huffy shaft-stripes, 
not distinctly outlined with dusky brown; these stripes progressively narrower 
posteriadand obsolete on lower mantle; rump and upper tail-covei’ts light Chestnut 
X Bay. Lores whitish; a narrow whitish superciliary line, broadest over the 
auriculars and with the component feathers edged with dusky brown; malar region 
and auriculars whitish with the lateral margins of the feathers blackish; chin 
whitish; throat whitish with a light huffy tinge and with the lateral margins of the 
feathers narrowly blackish, broadest on the sides of the throat where they form a 
thin blackish line adjacent to the malar region; breast with light buff centers 
somewhat sagittate in shape, bordered laterally by blackish lines not surrounding 
the tips except toward the sides of the breast, but carried well toward the bases of the 
feathers where they approach the shafts; sides of breast with the tips of the central 
stripes more rounded and not reaching the tips of the feathers, which have the tips 
and margins Cinnamon-Browm X Dresden Brown; lower breast with the dusky 
outlines of the shaft-stripes much reduced or obsolete, with the margins of the 
feathers Cinnamon-Brown X Saccardo's Umber; belly Tawny Olive X Sayal Brown, 
with ill-defined whitish shaft-streaks; flanks darker and warmer, near Brussels 
Brown, with streaks less distinct or absent; under tail-coverts Brussels Brown with 
strong buffy shaft-streaks. Wings externally Chestnut with outer margins of outer 
primaries sooty; tips of primaries and secondaries sooty blackish (up to terminal 
two-thirds of outermost primary), rather clearly, though not sharply, defined from 
the rufous basal portion; upper wing-coverts duller and browner, lesser series no 
brighter than the back; under wing-coverts Light Ochraceous-Buff with a tinge of 
cinnamon; feathers along radial margin of wing with brownish margins and buffy 
shafts; axillars slightly duller than the under wing-coverts and with darker brown 
speckles on the outer webs; primary-coverts slightly more cinnamomeous; tail 
near Bay. Bill (in dried skin) whitish, with base of maxiha dusky; feet dull brownish 
slate. Wing, 115 mm.; tail, 95; exposed culmen, 26.25; culmen from base, 30; 
tarsus, 22. 

Remarks. — Female like the male, but smaller. Worn examples 
which have the tips of the feathers abraded are even more positively 
striped than the type. There is some variation in the exact tone of 
coloration, and the top of the head is frequently decidedly grayish with 
larger and whiter spots than in the type, though skins so marked are 
rather abraded. Worn skins also show a relatively prominent touch of 
brighter rufescence on the belly than is noticeable in the fresher skins, 
showing some contrast to the hue of the breast that is not apparent in 
the forms of D. piem. This is apparent also in young birds, which have 
the same relative characteristics as the adults though their general 
coloration is duller and less sharply marked. 

The series of necopinm shows the following measurements. Males: 
wing, 101-116; tail, 86-95; culmen from base, 27-32.5; tarsus, 21-22. 



1934] 


STUDIES OF PERUVIAN BIRDS. XIV 


19 


Females: wing, 97-107.5; tail, 82-96; culmen from base, 28-30.5; 
tarsus, 20.25-22. 

The existence of this bird has been unsuspected and further study 
probably will show that it has been confused with D. p. picus at various 
times in the past. Although its characters appear to be slight and are 
difficult to describe, it is relatively easy to recognize once its features are 
in mind. There are several taxonomic details that are not positive 
enough to be perfectly diagnostic, since they occur in some degree in 
occasional examples of the picus group; nevertheless, they are useful as 
contributory evidence. The primaries, in addition to being longer, and 
somewhat more narrowly acute at the tips, are inclined to be rather 
straighter; the line of the gonys from its angle to the tip is virtually 
straight, lacking the decided convexity of the average member of the 
picus group, though some slender-billed examples of the latter show it also. 
The rufous color of the uropygium averages deeper rufous than in the 
picus gi’oup. 

Nothing is known as to possible differences in habitat for necopinus 
and picus. The latter is said to inhabit both inundated forest and the 
drier campos^ in the lower Amazonian region. It is possible that both 
species are included in this account and that each is restricted to one or 
the other habitat, but future study in the field must determine the point. 
Outside of the range given, there is no indication of the characters of 
necopinus in any of the material examined, though there are many speci- 
mens of the picus group from other regions. 

I originally had some misgivings that the name kienerii might be 
applicable to the form here described as necopinus. The measurements 
of the type of kienerii from Ega (=Teff6), Brazil, and a second male 
( — peruvianus) from Sarayacu, Perti, as given by M6n6gaux and Hell- 
mayr (1906, Bull. Soc. Hist, Nat. d'Autun, XIX, p. 108), show the wings 
to be 110 and 114 mm. respectively, and the tails, 101 and 102, These 
measurements are exceptionally large for the members of the picus 
group and though some examples of necopinus have the wings equally 
long, the tails are shorter than in these two birds. The difference is 
notable although it may have its origin in the preparation of the speci- 
mens, since the two birds in the Paris Museum are mounted and my own 
series are not. 

However, Dr. Herbert Friedmann has kindly examined the type 
and the Sarayacu specimen for me, after seeing my series, and he reports 
that both have the shoulder rufous and the pectoral feathers tipped with 

IE. Snethlage, 1913, Jour, ftlr Om., LXI, p. 527. 
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black. These characters leave no doubt that the name kienerii may 
safely remain with the picus group. 

Mr. Berlioz of the Paris Museum has expressed doubts (in litt.) 
of the constancy of the differences that I ascribe to necopinus and the 
picus group, suggesting that they may be due to season, age, or condi- 
tion of wear. However, this objection is met by the fact that the twenty- 
nine skins of necopinus represent every month but March, June, and 
September, while, in the series of picus, ninety-seven skins from the 
same general localities cover these months also. Both juvenal and adult 
plumages are found in both series and are as distinctive as the adults, 
and all conditions of wear are present for careful comparison. Conse- 
quently, the differences exhibited are not to be attributed to these causes 
but seem to show a genuine distinction of two specific groups. 

None of the Teff4 birds at hand can be referred to necopinus, and I 
have no assurance that this species occurs there or in Perd. I believe 
the name kienerii, therefore, is applicable to the form of picus to which 
it has been applied by recent authors. 

The extreme development of the slender, straight, or lightly curved 
bill in this form approaches some Xiphorhynchus so closely that the 
distinction of the genus Dendroplex comes into serious question. In any 
case it remains rather poorly defined. 

Specimens Examined 

D. p. picus, — French Guiana: Approuague, 1 9 ; Cayenne, 1 cf, 1 (?). Dutch 
Guiana: Paramaribo, 1 c?*, 1 9. British Guiana: 1 (?). Brazil: Faro, 6 cf*, 
5 9 , 1 (?); Bio Negro, Igarap6 Cacao Pereira, 15 cf , 11 9 ; Muirapinima, 2 c?’, 1 (?), 
Rio Tocantins, Mocajuba, 2 cf, 2 9 ; Baiao,2 cf, 2 (?); Rio Xingd, Tapard, 2 cT, 

1 9 ; Villarinho do Monte, 2 cT, 1 9 ; Porto de Moz, 1 9 , 1 (?); Rio Amazonas, Villa 
Bella Imperatriz, 10 c?, 9 9, 2 (?); Rio Tapajoz, Igarap6 Brabo, 5 cf; Santarem, 

2 (?), 1 9 ; Ilha de Goyana, 1 9 ; Aramanay, 5 cf , 2 9 , 1 (?); Rio Madeira, Borba, 
4 cfjS 9 ; Igarap6 AuarA, 1 cr,4 9 ; Porto Velho, 1 c?’ (?); “ Lower Solimoos,” 1 c?*; 
Rosarinho, 11 cf, 4 9 ; Santo Antonio de Guajanl, 3 cf, 1 9,1 (?). Venezuela: 
Rio Orinoco, Sacupana, 1 9 ; Las Barrancas, 1 9 . 

D. p. kienerii. — Brazil: Teff6, 6 cf*, 4 9 . 

D. p. peruvianus. — PBRti: Sarayaeu, 1 cf; Santa Rosa, upper Ucayali, 7 d' (incl. 
type), 1 9. 

D, p. duidae. — Venezuela: Mt. Duida, Caflo Le6n, 1 d (type); Savana Grande, 
1 d] Valle de Los Monos, 1 cf , 1 9; Esmeralda, 3 9; “Upper Orinoco,'^ 1 9, 
1 (?); Munduapo, 1 9 (not typical). Brazil: Rio Negro, Tabocal, 3 0^,3 9. 

D. p. picus X duidae. — Brazil: Rio Negro, Manaos, 2 cf , 2 9 ; Santa Isabel, 
1 9. 

D. p. picus X Venezuela: Rio Orinoco, Ciudad Bolivar, I dA 9 ; 

Agua Salada de Ciudad Bolivar, 1 9 . 

D. p. subspecies (?). — Colombia: Villavicencio, 2 cf . 
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D. p. subspecies (?).— Brazil: Descalvados, 1 cf, 1 9 ; Tapirapoan, 1 cf , 1 9, 

1 (?); Utiarity, 1 9 . Bolivia; Todos Santos, 1 (?). 

D. necopinus. — Brazil; Rio Amazonas, Villa Bella Imperatriz, 3 cf, 4 9 ; Rio 
Madeira, Borba, 2 cf; Igarap^ Auard, 1 &; Rosarinho, 1 9; Santo Antonio de 
Guajar^, 4 cT; Rio Negro, Muirapinima, 2 cT (inch type), 1 9; Igarap4 Cacao 
Pereira, 5 cf, 3 9 ; Bio Jamundd, Faro, 1 cf, 2 9 . 

Lepidocolaptes lacrymiger carabayae Hellmayr 
LepidocolapteslacrymigercarabayaeBiLhiMAYB., 1920 (November), Arch. Naturg., 
LXXXV, A, Heft 10, p. 81 — Chuhuasi ( =Uruhuasi ?), near OUachea, Sierra de Cara- 
baya, Perd; cf; Munich Mus. 

I have no topo typical material of this form, but eight skins from the 
Junfn region agree in detail with a specimen from the Urubamba Valley 
which has been examined by the author of the subspecies and identified 
by him as carabayae. These specimens agree also with the original 
description in almost all details. However, the bill is not quite so whitish 
as in bolivianus though with a definite whitish area on the maxilla that 
is not present in warscewiczi. The pale stripes of the under parts are 
noticeably narrower than in warscewiczi and the general color of the 
under parts is more tinged with olive, but the upper parts are much the 
same in both forms with the average (and dark extreme) of carabayae 
darker than in the northern birds. 

Hellmayr (1925, Field Mus. Nat. Hist. Publ., Zool. Ser., XIII, 
pt. 4, p. 324, footnote a) records as warscewiczi a bird from Maraynioc 
with the color of the under parts approaching carabayae but with the 
brownish bill of warscewiczi. Judging by the skins at hand from this 
same region, the bird in question must belong to carabayae and may owe 
its brown bill to remains of immaturity. A young bird from Rumicruz 
has a dark bill but otherwise is much like adults in color (not in texture 
of plumage), (‘xcept that the dark margins of the pale abdominal streaks 
are replaced in part by series of dots, a character noted also in young 
warscewiczi. 

The upper part of the mantle in the Junin and Urubamba birds is 
little or not at all streaked with hairlike lines, as it is in bolivianus and 
most warscevyiczi; there is enough variation in warscewiczi, however, to 
reduce the value of this character. 

Records assignable to carabayae are from “Chuhuasi” (probably— 
Uruhuasi), Idma, San Miguel Bridge, Ropaybamba, and Maraynioc. 
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Lepidocolaptes lactTmiger varscewiczi (Cabanis and Heine) 

T(Jiripohrotus) Warscewicd Cabanis and Heine, 1859, *Mus. Hein.,’ II, p. 39 — 
Peril; Heine coll., Halberstadt Mus. 

Picolaptes peruvianibs Taczanowski, 1882, P. Z. S. London, p. 28 — Tamiapainpa, 
Peril; cf; (?) Warsaw Mus. 

Eighteen birds from northern Perd belong to the form to which the 
name warscmiczi may well be restricted. According to Hellmayr (1925, 
Field Mus. Nat. Hist. Publ., Zool. Ser., XIII, pt. 4, p. 323, footnote h) 
the type is so foxed that its exact determination is impossible, and it may 
possibly be assignable to the form now known as aeqmtorialis. The 
exact locality is unknown and I do not have sufficient information re- 
garding the itinerary of Warscewicz, who collected the specimen, to 
enable me to suggest a reasonably accurate type locality. However, 
the original description specifies Perti and, according to present knowl- 
edge, aequatorialis does not reach this country. Consequently the action 
of Taczanowski, in 1884, of submerging his own Picolaptes peruvianus^^ 
under warscewiczi may be taken as definite fixation of the identity of 
both names. 

Records belonging to this form are from Tamiapampa, Tambillo, 
Leimebamba, Tabaconas, Molinopampa, Chachapoyas, Levanto, and 
Cutervo. 


Lepidocolaptes lacrymiger aequatorialis (M4n^gaux) 

Picolaptes warscewiczi aequatorialis MiiNi^GAUx, 1912, Rev. Franc, d’Orn., II, 
No. 43, p. 389 — Baftos, Ecuador. 

Previously recorded from Peril by Chapman under the belief that 
Alamor, Ecuador, the locality in question, lay within the Peruvian 
boundary. There is every possibility that this form actually exists in 
the adjacent portion of Peril, since Alamor is almost on the boundary 
line, but there is no record to date. Chapman properly includes the 
Alamor records in his work on the 'Distribution of Bird-Life in Ecuador.’ 

The Ecuadorian series is variable, but in scries may be separated 
from warscewiczi by a slightly more rufous tinge on the under parts. 
The upper parts are not definitely warmer in tone, except in a few ex- 
tremes. Single specimens are placed with difficulty since they may be 
matched by birds from the range of the other form. 

The single Colombian example, from Ricaurte, is warmly colored, 
but has the streaking on the under parts quite narrow as in carabayae, 
though the general characteristics are distinctive. More material from 
southwestern Colombia is desirable. 



19341 STUDIES OF PERUVIAN BIRDS. XIV 23 

Specimens Examined 

L. lacrymiger boimawMs.— -Bolivia; Incachaca, 4 cf (incl. type), 4 9 ; Locotal, 

1 cf, 2 9 ; Miguelita, 1 cf ,1 9 ; Yungas, 18‘’S. lat., 1 (?). 

L. I carahaya€.—P^B.t: Rumicruz, 2 cf, 2 9 ; Chelpes, 5 9 ; San Miguel, foot 
of Machu Picchu, 1 9 . 

L. I, warsceiHczi. — PBRtj: San Pedro, south of Ohachapoyas, 3 2 9i 1 (?); 

La Leija, north of Ohachapoyas, 5 cf, 1 9 ; Chaupe, 5 9 ; Lomo ^nto, 1 cf . 

L. 1. aequatorialis . — Ecuador: Alamor, 1 cf, 1 9 ; Celica, 1 d'; Zanima, 1 d; 
Salvias, 1 d ; San Bartolo, 2 9 ; Gualea, 2 cf; Guachanamd, 1 cf 1 1 9 ; Papallacta, 

1 9 ; Mindo, 1 cf , 1 9 ; El Chiral, 5 dl Oyacachi, 1 cT, 1 9 ; below Oyacachi, 1 d; 
upper Sumaco, 1 cT, 1 9 ; Baeza, Z djl 9 ; above Baeza, 1 cf, 1 9. Colombia: 
Ricaurte, 1 d- 

Lepidocolaptes albolineatus fiiscicapillus (Pelzeln) 

Picolaptes fuscicapiUus Pelzeln, 1868, ^Om. Bras.,^ I, p. 63 — Engenho do Capi- 
tao Gama; cotypes in Vienna Mus. 

Picolaptes obtectus Allen, 1889, Bull. Amer. Mus. Nat. Hist., II, p. 94— -no 
locality given; Mus. Comp. Zo6l., Cambridge. 

I have no topotypical material, but can see little significance in the 
differences observable in a small number of specimens from various 
localities in Bolivia, Peril, and Ecuador. 

The brightest example is a male from Todos Santos, Bolivia. A 
somewhat more worn female from AstiUero, southeastern Peril, shows a 
paler coloration that is certainly, in part, due to fading. A female 
example from Tulumayo, Junfn, is a little less warmly colored beneath 
than the two skins mentioned. Another female, from the Rio Chinchipe, 
is slightly darker below and a little more narrowly striped. Two females 
from the Rio Suno, Ecuador, are not unlike the Peruvian birds except . 
that they are smaller. One shows some grayish tips on the feathers of 
the mantle, and both have the top of the head with remains of the 
Juvenal plumage, spotted finely with whitish on a somewhat grayish 
ground. 

Hellmayr (1908, Verh. Orn. Ges. Bay., XI (1), p. 161) has compared 
southejist-P(jruvian examples with the three cotypes of fusdcapillics 
and found them very little different. The Peruvian birds were a little 
larger and had the top of the head somewhat duller than the back with a 
noticeable postocular streak of whitish, whereas the Brazilian cotypes had 
the top of the head as warmly colored as the back without a postocular 
streak. In the six birds now at hand, the top of the head is a little duller 
than the back, though the difference is not sharply marked. Pelzeln's 
original description and the name he gave to the form in question indicate 
some such difference in color in the cotypes, though age may have dis- 
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colored the skins and made the head and back more uniform, as noted by 
Hellmayr. The postocular (or supra-auricular) streak is present in all 
six of the birds before me, though my notes indicate its absence in a male 
from Rio Colorado, Chanchamayo Valley, in Field Museum of Natural 
History. The two females from eastern Ecuador are smaller than the co- 
types, but the Bolivian and Peruvian birds vary in both directions. 

In any case, the series as a whole forms a distinct unit, variable in 
itself, but showing the same characteristic of brighter coloration as a 
criterion of separation from the other members of the group. Hence it is 
best left undivided, at least until a sufficient series is available from more 
numerous localities to show the value of such variable characters as may 
now be seen. 

The pattern of the head in juvenal plumage bears a strong resemb- 
lance to that of albolineatiLs of the Guianas, as I have noted above, and 
is shown even more strongly by young birds of other forms in the group. 
When this feature is eliminated, the remaining differences between 
albolineatus and the ficscicapillus group are so slight that specific separa- 
tion becomes questionable. A wider blackish submalar line, a darker 
bill, and a throat tinged with buff while the pectoral streaks remain white 
are all that separate examples of albolineatus from certain members of 
the fuscicapillus group, particularly those from the upper Rio Negro 
belonging to a new form to be described below. Hence I have treated the 
two groups as one, under the older name, albolineatus. 

Records oi fusdcapillus from Perd, not shown by material examined, 
are from Rio Cosireni, Chaquimayo, and Borgona- 

Lepidocolaptes fuscicapillus madeirae (Chapman) 

Thripohrotus layardi madeirae Chapman, 1919, Proo. Biol. Soo. Wash., XXXII, 
p. 261 — Porto Velho, Rio Madeira, Brazil; cT ; American Mus. Nat. Hist. 

The type of this subspecies differs somewhat from a number of 
birds taken on the left bank of the Tapajoz, being slightly more warmly 
colored and more narrowly streaked on the under parts. A second male 
from the type locality is rather closer to the Tapajoz birds than to the 
type, indicating the variability of this character. 

Our only skin from the right bank of the Tapajoz (Aramanay) be- 
longs to layardi of the Par§, region, agreeing well with two skins from 
near Parfi, and one from the Tocantins. A specimen from Diamantina, 
near Santarem, also east of the Tapajoz, apparently belongs to madeirae. 
This skin is in the U. S. National Museum, from which Dr. Friedmann 
writes me that there is no supra-auricular stripe present on the specimen 
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in question. Aramanay is a very little way upstream from Santarem 
but at a point where the river is much wider than at the mouth. With 
these two skins apparently conflicting in their evidence of distribution, 
the solution of the problem must await the collection of more material 
in the region under discussion. 

Seventeen specimens from the upper right bank of the Rio Negro 
and the neighborhood of Mt. Duida demonstrate an unexpected exten- 
sion of the specific range of this group. This series shows sufficient 
distinction from the known subspecies to warrant description as new, 
though its affinity to the other conspecies is unquestionable. It may be 
known as follows. 

Lepidocolaptes albolineatus duidae, new subspecies 

Type from “Campamento del Medio,” Mt. Duida, Venezuela; altitude 350 
feet. No. 274,044, American Museum of Natural History. Adult male collected 
January 19, 1929, by the Olalla brothers. 

Diagnosis. — Similar to L. a. madeirae of the Rio MadeirarTapajoz region, but 
general color darker; back more deeply rufescent; pale ventral streaks averaging 
narrower; bill darker brown; a slight supra-auricular line of w-hitish (finer than in 
L. a. layardi ) ; rufous color of wings and tail darker. 

Range. — Lower elevations of Mt. Duida, Venezuela, and the right bank of the 
upper Rio Negro, Brazil. 

Description op Type. — ^Top of head grayish olive-brown with faint suggestions 
of dusky terminal margins and light shafts; mantle dark Brussels Browm; sides of 
neck similar, tinged with grayish; rump and upper tail-coverts Burnt Sienna X 
Auburn. Loros a little lighter than crown; auriculars largely sooty brown with some 
pale shaft-streaks at base; above the auriculars a very narrow line of whitish orbuffy 
white, not very conspicuous; chin soiled whitish; upper throat similar with dusky 
margins; remainder of throat and malar region with the dusky borders submarginal, 
the margins more brownish; breast, sides, and flanks definitely striped, with relatively 
narrow whitish (Pale? Olive-Buff) shaft-stripes, conspicuously outlined with sooty 
black, and broadly margined with Light Brownish Olive, all marks reaching the tips 
of the feathers; undcsr tail-covei'ts similarly striped but the margins of the feathers 
art^ near Buckthorn Brown; middle of belly with dark outlines of shaft-stripes less 
distinct and margins of tiie feathers paler, grayish buff. Wings bright Auburn on 
exposed out(ir margins; a dusky ar(»a embracing all but the outer margins and a basal 
portion of the inner web of the outermost primary; dusky area less extended basad on 
remaining remiges and not quite reaching the tips of the feathers on the seventh 
(from outside) and succecjding primaries and becoming obsolete on the inner secon- 
daries; upper wing-covei*ts rufescent with distinct, buffy gray exterior margins and 
tips on the greater series, less conspicuous on median series, more olivaceous on 
primary series, and obsolete on lesser series; under wing-coverts bright Ochraceous- 
Tawny except along carpal margin, which is buffy with dusky spots; axillars ochrace- 
ous tawny with dusky marginal spots. Tail light Auburn. Maxilla (in dried skin) 
dark brown; mandible dull yellowish; feet dull blackish brown. Wing, 92 mm.; 
tail 77; exposed culmen, 27; culmen from base, 31; tarsus, 18. 
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Remakks. — Females similar but somewhat smaller. Wing, 85- 
88.5 mm.; tail 69-73; exposed culmen, 24-25; culmen from base, 
29-30.12; tarsus, 17-18.5. 

Males measure: wing, 90-94 mm.; tail, 74-82.5; exposed culmen, 
24-27; culmen from base, 28-31 ; tarsus, 17.75-18.5. 

A young male from Playa del Efo Base, Mt. Duida, December 4, 
1928, is darker brown on the back than the adults, with traces of pale 
hair-streaks; the top of the head is decidedly grayish, with dusky 
terminal margins and distinctly rhomboid central spots of pale buffy 
white, closely similar to the marks in adult alboUneatus. The under 
parts are striped somewhat as in adult duidae, but the dusky outlines 
enclose the pale central stripes which are rather purely white and 
rounded at their tips, not reaching the tips of the feathers; greater and 
median upper wing-coverts with a short, subterminal, dusky streak. 

A male from Tatd, Rio Negro, is unusually finely streaked beneath 
and approaches alboKneatus. Other specimens from this and other 
localities vary somewhat in the breadth of the streaks. Occasionally the 
streaks are as broad as in the narrower-striped examples of madeirae 
but never as broad as in the extremes of the latter form. Some Rio 
Negro examples are a little grayer and less olive on the underparts than 
the Mt, Duida birds, and one from Yucabi, which is in worn plumage, 
tends to approach Tapajoz skins of madeirae in this respect. 

In the ranges of the different subspecies remain many gaps that 
can be closed only by future collecting. In the case of duidae, the 
connection between Mt. Duida and the Rio Negro still remains to be 
demonstrated. 


Specimens Examined 

L. a, alholineatiLS. — British Guiana: Tumatumari, 1 cT; Rockstone, 1 d^,2 9. 
L a.duidae. — Venezuela: Mt. Duida, **Campamento del Medio,” I cf (type), 
1 9 ; Playa del Rio Base, 2 cT, 2 $ ; Pie del Cerro, 1 d^, 3 9 . Brazil: Rio Negro, 
Tatd, 3 cT; Yucabi, 2 cf , 1 9 ; Mt, Curycuryari, 1 cT. 

L. a. layardi. — Brazil: Utinga, near Pant, 1 cf , 1 9 ; Tury-assd, Maranhao, 
1 cfl 1 9 1 Rio Tocantins, Mocajuba, 1 cf ; Rio Tapajoz (right bank), Aramanay, 
1 cf. 

L. a. madeirae . — Brazil: Rio Madeira, Porto Velho, 2 cf (incl. type), 1 cf^; 
BarSo Melgago, 1 9; Rio Tapajoz (left bank), Tgarap6 Brabo, 1 cf , 2 9, ] (?); 
Tgarap6 Amorin, 3 cf , 2 9 . 

L. a. fmdcapiUus. — Bolivia: Todos Santos, 1 cf . PBRti: Astillero, 1 9 ; 
Tulumayo, 1 9 ; Rio Colorado, Chanchamayo Valley, 1 cf^; Huarandosa, Rio 
Chinchipe, 1 9 . Ecuador: Rio Suno, above Avila, 1 9 ; lower Rio Suno, 1 9 . 

^Specimens in Field Museum of Natural History, Chicago. 
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A NEW SPECIES OF ANTILOCAPRINE, TETRAMERYX 
ONUSROSAGRIS, FROM A PLEISTOCENE CAVE 
DEPOSIT IN SOUTHERN ARIZONA 

By Quentin Roosevelt and J. W. Burden 

The present brief notice preliminarily describes a new Antilocaprine 
from a Pleistocene cave deposit in southern Arizona. The remains were 
discovered and collected the past summer by the joint authors. De- 
tached limb bones point to the new pronghorn approximating the modern 
species in general body proportions. The outstanding character of the 
fossil is its symmetrically forked horn-cores of circular cross section that 
replace the simple, unforked and laterally flattened cores of Antilo- 
capra. It is presumed that the Arizona cores were provided mth a 
deciduous sheath somewhat as in the manner of the recent pronghorn.^ 
The horn-cores, while notably larger and more branching, are in their 
general situation and form very much as those of Tetrameryx conklingi 
Stock of the Pleistocene of New Mexico. The orbit is fully as promi- 
nent and the bullae as large as in the modern species of Antilocapra, 
The new material includes major portions of two skulls with horn-cores 
and teeth, several detached cores, a mandibular ramus, and a series of 
skeletal elements as listed below. Hazel de Berard^s drawing in the 
adjoining figure of the more typical of the crania obviates the need of 
more detailed description at the present time. The material has been 
carefully freed from the matrix and assembled by Albert Thomson of 
the Museum's preparation staff. 

Because of the fascination always attendant on cave exploration 
and the general lack of work in this field in North America, an account 
of the present discovery may be of interest. The entrance, about three 
feet in breadth and one and one-half in height, was quite a squeeze. 
As the particular cavern had a reputation for caving in, we had to be on 
our guard as we crawled through the narrow tunnels or investigated 
with candles the smaller nooks and crannies. We encountered the first 
sign of fossils, a small bone projecting from the ceiling, on our way out of 
the cave on the first day. The explored part of the cave consists mainly 
of a large cavern 30-60 feet high, of grayish limestone, into which open 


iRoosevolt, Theodore, and Othora, 1002, *TJio Deer Family,’ p. 98. 
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two entrancses and the mouth of a long tunnel. It was at the mouth 
of this tunnel that the second specimens were found, and it was here that 
wo first commenced operations and secured the only mandibular ramus. 
Later at the spot where we had first noticed the bone in the ceiling, we 
worked for three days with the result that we uncovered two skulls, a 
pelvis, some vertebrae, and numerous limb bones. The fossils were em- 
bedded in rubble, which consisted largely of limestone fragments and 
hardened clay. The floor of the cave to great depth was made up of 
rich dark earth permeated with fragments of rock. Some distance down 
the passage there were stalactites of many sizes and shapes, and signs of 
water erosion. In the main room we found a piece of pottery and a bone 
crackled by fire. 

Measurements 



T, onu&rosagris, n. sp. 

T, conklingi 
Stock 

Antilocapra 
americana Ord 


A.M. 22488 

A.M. 22489 

(After Stock, 
1930) 

A.M. 75243, 

Hom-cores, fore and 
aft diameter of base. 
Height fork from notch 
Height tip above orbit, 
p^iri® incl 

« 

60.3 mm. 
103. 

((145.)) 

64.8 

58. nun. 
104. 

(140.) 

40.5 mm. 

50.1 

61.1 

38. mm. 

142. 

73. 

m» 

15.2X8.7 

17,2X8.9 


15X9.5 




A.M. 22490 




falv.l-“D4 incl 

20.7 



29. 

mi-ms ind 

45. 



50.5 

P 2 (alv.)-m 3 incl 

65.2 


54.5 

79.5 


A,M. 22483 

Of Different 
Individuals 




Greatest length: 

Radius 

193. 


156. 

210. 

Metacarpus 

198. 


153.6 

209.5 

Tibia 

276. 


267. 

Metatarsus 

207. 


165.9 

219.5 





( ) approximate; (( )) estimated. 


»From cast. 
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Tetramersrs onusrosagris, new species 
Figure 1 

Type. — Skull with hom-cores, p^-p^ al- A.M. 22488 Figured this paper, Fig. 1. 
veoli, and moderately worn p'^-m®. 

Maxillae displaced and broken, 
premaxilla missing. 

Referred. — 

Partial skull with right horn-core and A.M. 22489 

Fragment of posterior basal area of A.M. 22484 
skull. 

Five detached hom-cores. A. M . 22484 

Left ramus with p 2 alveolus -mg. A.M. 22490 Figured this paper, Fig. 1. 

Premolars broken. 

Four fragments of rami. A.M. 22484 

Skeletal elements of several individ- A.M. 22483 
uals, including: 

Three fragments of scapulae. 

Four partial humeri, two distal 
and two proximal ends. • 

One ulno-radius (broken), distal 
half of second, and top of ulna. 

Metacarpus. 

Right and left femora, proximal 
ends missing, eight fragments. 

Tibia. 

Metatarsus and distal end of 
second. 

Astragalus. 

Two 1st, three broken 1st, two 2d, 
and one 3d phalanges 
Pelvis. 

Sacrum. 

Sternum fragment. 

Three cervicals (including atlas). 

Five lumbars and two fragments. 

One dorsal and two fragments. 

One rib and four fragments. 

Miscellaneous fragments including 
two distal ends of metapodials. 
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TWO NEW FRESH-WATER PISHES (PERCESOCES) FROM 
NEW GUINEA 

By J. T. Nichols and H. C. Raven 

Among some fresh-water fishes collected for The American Museum 
of Natural History in southern New Guinea in 1933-1934, by Richard 
Archbold, L. J. Brass, and A. L. Rand, are an apparently undescribed 
species of the melanotaeniid genus RhombatractuSj and another belong- 
ing to the atherinid genus C'-aterocephalus. 

Rhombatractus archboldi, new species 

DKSCiUPTroN OP Typk.— No. 12475, Amorican Museum of Natural History: a 

collected Jan. to Feb., 1934, at Wuroi (Oriomo River), British Papua, by Arch- 
bold, Brass, and Rand. The river, bordered with forest, here runs through dry 
savanna, some 20 miles from the coast (twice as far by river) with quite fresh water 
though well within tidal influence, and the fish collected were mostly taken from small 
affluent streams. 

Tiongtih to base of caudal, 76.5 mm. Depth in this length, 2.5; head, 3.5. Eye in 
head, 3.3; snout, 3.3; interorbital, 3.1; maxillary, 3; greatest width of body (at 
back of head), 2.2; depth of peduncle, 2.7; its length, 2; pectoral, 1.4 (slightly longer 
tlian head without snout); ventral (with filamentous tip), 1.5; spines of first dorsal, 
2.1; its longest ray (filamentous), 1,5; spine of second dorsal, 2.7; its longest ray, 2; 
spine of anal, 3; its longest ray, 2; caudal lobe, 1.2, 

Dorsal, I, 4—1, 10; anal, I, 19. Scales, 36; about 16 before dorsal; 2 rows on 
ch(»ek below eyi^. 

Profile concave and back somewhat elevated; lower outline of body deeply oon- 
V('x; l)r(^tiHt, and whole body behind the first dorsal strongly compressed. Inter- 
orbital flat; mouth obliqu<', the jaws about equal; maxillary to under front margin of 
ey(?; front aspect of mandible concave. Spines of first dorsal and of anal opposed; 
caudal moderately forked. Scales on l)ody mostly with slightly fluted edges. 

Color pale, darker above; a bold black lak^ral band about as wide as pupil, 
through ey<i to base of caudal; fins, except pectorals, tinged with purplish red. 

The paratypes number 22: 14 males, smaller than the type, down 
to 35 mm., and 8 females of 80 to 42 mm. standard length. Males are 
deeper, with lateral band bolder. Though the difference in these re- 
spects is not groat and there is some variation, the eye is consistently 
more nearly equal to the snout and jaws more nearly equal in males. 

The largest female. No. 12476, may be described as follows: 

Length to base of caudal, 80 mm. Depth in this length, 3; head, 3.6. Eye m head, 
3.7; snout, 3; interorbital, 2.6; maxillary, 2.76; greatest width of body (at back of 
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head), 2.2; depth of peduncle, 3; its length, 2.2; pectoral, 1.5 (very slightly longer 
than head without snout); ventral (with filamentous tip), 1.6; spine of first domal,2; 
its longest ray, 1.8; spine of second dorsal, 2.5; its longest ray, 2.4; spine of anal, 4; 
its longest ray, 2.5; caudal lobe, 1.4. 

Dorsal rays, 1,5 — 1, llj^; anal, 20)^. Scales, 32; about 15 before dorsal; 1 or 
2 rows on cheek btdow eye. 

Profile very slightly concave, th<' back slightly ehwated, the lower outline some- 
what more convex than the upper; body well compressed. Intcrorbital flat; lower 
jaw distinctly included; mouth oblique, maxillary not quite to under front margin 
of eye; upper outline of mandible from in front, concave. Spines of first dorsal and 
of anal opposed; caudal moderately forked. 

Color almost uniform; top of head darker and its lower surfaces paler; an in- 
distinct dark lateral band about iis wide as pupil. Fins (except pectorals and ventrals) 
ting(‘d with reddish purple, anal dusky at margin. 

Five males from 65 to 76.5 mm. standard length have depth, 2.9 to 
2.5; maxillary in head, 2.5 to 3, reaching to under front of eye in thre(» 
and not quite so far in two of them; soft rays of second dorsal, lOK to 
12; of anal, 18 to 20; scales 34 to 36. 

Five f<‘malo8 of from 55 to 80 mm. have depth, 3.4 to 3; maxillary 
in head, 2.6 to 3, reaching to just past front of eye in one, to under front 
of eye in two, and not eputo so far in two of them; soft rays of second 
dorsal, 10 to IVA; of anal, 17 to 20; scales 32 to 35. 

The sp(^cies is close to lihomhatractus goldiei (Macloay), of which w(^ 
have a specimen for comparison received from the Amsterdam Museum, 
collected at Sekanto River, northern New Gtiinea, 74 mm. standard 
length. It has depth, 3.3; maxillary in head, 2.7, to just past front 
margin of eye; soft rays of second dorsal, UA) of anal, 22^. There 
also a number o? specimens in the Archbold collection which w(^ so 
identify from Kubuna, British Papua (some 275 miles east across th(‘ 
Gulf of Papua from the type locality of B. arcMoldi)^ of which five of 
64 to 87 mm. standard length hav(‘ depth, 3.6 to 3; maxillary in head, 
2,7 to 2.8, reaching to und<‘r front margin of eye in three, and not so far 
back in two; soft rays of second dorsal, 12A to 15; of anal, 22 to 27. 

OraterooephaluB raoadl, now sp(‘Ci(^s 

DEHCHn>TioM oe Typm.' -No. 12477, American MuHcum of Natural HiHiory, 
collected in D(* 0 (^mb(*r, 1933, at Kubuna (Kubuna River), British Papua (not far 
northwest of Port Moresby), altitude 100 meters, by Archbold, Brass, and Hand. 
The riv(*r is here one of deep pools and swift riffles on the edge of heavy lowland forest. 

Length to base of caudal, 55 mm. Depth in this length, 5.4; head, 4,1. Eye in 
lmad,3.2; snout, 3,7; intcrorbital, 3.2; maxillary, 4; greatest width (at back of head), 
2; depth of peduncle, 2.8; its length, 1; pectoral, 1.4; ventral, 1,4; longest dorsal 
spine, 2; longest dorsal ray, 1,7; anal ray, 1.7; caudal (broken), approximately, 1. 

Dorsal rays, V — 7, anal, 7, Scales, 30; b(‘fore dorsal, 18 or 19. 
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Slender, moderately compressed, snout rather blunt. Interorbital almost flat ; 
jaws equal, or lower jaw very slightly projecting; mouth small, maxillary reaching 
% to below front margin of large eye, which is well before center of head, the snout 
being 1.4 in postorbital distance. Origin of first dorsal equidistant from margin of 
opercle and the center of second dorsal base. Predorsal scales are small forward to the 
middle of the eye, somewhat irregular on top of the head, a large central and pair of 
scales in front forming a triangle over the front half of the eye. 

A bold black band of approximately the same width throughout, from snout to 
base of caudal, separated by a pale streak from the dark back, and with two lines of 
spots following the scale-rows below it, the lower line broken and of smaller spots. 

In all there are five specimens, of which the type is the largest. 
This seems to be a fragile little fish, and all have fins more or less broken, 
rays and scales unsatisfactory to count. The four paratypes have 



Pig. 3. Craterocephalus randi, type. 


standard length 32.6 to 53 mm.; depth, 5.1 to 5.8; head, 3.7 to 4; eye, 
2.8 to 3; dorsal rays, V to VI — 7 to 8; anal, 7 to 9; scales, 36 to 37; 
before dorsal, 16 to 18. 

Squamation on the head is quite unlike that in a larger (71 mm.) 
'' cotype” specimen of C. nouhuysi Weber from the Amsterdam Museum, 
wherein enlarged scales begin at the nape; and the species is doubtk^ss 
closer to C. stercus-muscorum (Gunther), with specimens of which,’ 
from North Queensland (collected by Raven), it has been compared, 

One such of approximately the same size differs as follows. 

Length to base of caudal, 56 mm. Head in this length, 3.8. Eye in head, 3; 
interorbital, 2.5; (least) depth of peduncle, 3.3; its length, 1.4; pectoral and ventral, 
1.6. Dorsal rays, VII — ^8; anal, 9. Scales, about 34; prodorsal, 15. Snout mod- 
erately pointed; lower jaw appreciably projecting; origin of first dorsal appreciably 
nearer margin of opercle than to origin of second dorsal. 

A black band from snout to base of pectoral, continued more narrowly back as a 
streak to base of caudal; on the body there are two very regular rows of spots above 
and two below it, following the rows of scales. 


iNichols and Raven, 1932, Amer. Naturalist, LXVI, p. 192, Pig. 3. 
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STUDIES OF PERUVIAN BIRDS. XV^ 

NOTES ON THE GENUS XIPHOBHYNCHUS 
By John T. Zimmee 

Dr. C. E. Hellmayr has again generously supplied me with detailed 
notes about certain specimens not immediately accessible, and Dr. 
Percy R. Lowe has been equally kind regarding certain skins in the 
British Museum. I am further indebted to the authorities of the Carnegie 
Museum, Pittsburgh; Field Museum of Natural History, Chicago; and 
the U. S. National Museum, Washington, for the loan of certain speci- 
mens which have aided in the following studies. 

Names of colors are capitalized when direct comparison has been 
made with Ridgway’s ‘Color Standards and Color Nomenclature.’ 


Xiphorhynchtis guttatus guttatoides (Lafresnaye) 

N (Utica guttatoidfg Ijakrbsnayic, 18fi0, Rev. Mag. Zool., (2) II, p. 387 — “Lorette” 
(= early Department of Ixjroto, Perd, near Pebas) and “Colombie” (»Bogot4 
region) ; the type I believe to be the Bogotd skin from Lafrosnaye’s collection, now in 
Mua. Comp. I&>hl., Cambridge. 

Dendromis rostripaUens Dzs Murs in CabtxiiNaxt, 1856 (June), ‘Exp6d. Amdr. 
8ud.,’ pt. 7, 1 (3), livr. 17, Oiseaux, p. 45, PI. xii, fig. 2 — Pebas; cotypes in Paris Mus. 

I have at hand an interesting series of two hundred and forty-six 
examples of guttcUoides from a wide variety of localities in its extensive 
range and am unable to find any positive characters to warrant the 
recognition of any additional subspecies. The form as it stands is highly 
variable, and individual specimens may be selected from most of the 
localities which show diffenmccs of greater or loss degree, but they may 
be matched by skins from other places and the series as a whole remains 
indivisible. 

There is some tendency toward the pattern of polystictu^ in the 
birds from the lower Rio Negro, Brazil, one or two of which come very 
close to that form in this respect, but the bill is consistently paler. 


^Earlier papers In the series comprise American Museum Novitates Nos. fiOO, 509, 523, 524, 533, 
546, 558, 584, 346, 647, 068, 703, 72ft, and 753. 

»It appears noressanr to substitute flalvln and Godman's earlier name for the later acrertMs of 
Berlepsch and Uartert. l have before me one of Whitely 's skins from Bartioa Grove and find such close 
apprf»}cimatlon to a series of “wroKtze” from nearby parts of British Guiana and elsewhere that seipre- 
fication is unwarranted. The pattern of pcZwifc<M«, Its whitish throat, its measwements, and the shape 
and color of its bill may be found in skins from other locaUties,thoufl^ not all in single spcoimexis. 
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Similarly there is a little approach on the upper Orinoco, but the speci- 
mens from the neighborhood of Mt. Duida are consistently true 
gvttatoides. 

Among the specimens from the south bank of the Amazon, I am 
surprised to discover one male guttatoides from Borba and twelve males, 
three females, and one bird of undetermined sex from Villa Bella 
Imperatriz, all from within the ostensible range of eytoni. Furthermore, 
there are a male and a female of eytoni from Faro, within the apparent 
range of polystictiis. Nevertheless, some skins of eytoni and guttatoides 
are exceedingly similar in all but the color of the bill, and the latter 
character is not greatly distinctive in eytoni and polystictus. All three 
forms are so similar in general respects that it is impossible to find any 
definite characters that will separate eytoni from the other two which 
virtually intergrade. Fortunately, the data on the skins before me (with 
the exception of the Borba male) show that the examples of eytoni were 
taken in slightly dMerent neighborhoods from those where guttatoides 
and sororius were obtained. At Villa Bella Imperatriz, all the skins of 
eytoni are from several collecting stations situated in the lowlands of the 
delta of the Rio AndirS,, Rio Ramos, and Rio Limao. Those of guitar- 
toides, on the other hand, are from the Serra de Parintins, on slightly 
higher and drier ground a little to the eastward. 

Similarly, the specimens of eytoni from Faro are labeled simply 
“Faro,” presiunably from near the town of that name, which is at the 
edge of extensive deltal lowlands forming a virtual continuation of those 
near Villa Bella Imperatriz. The skins of sororius, however, are from 
points higher up the Rio JamundS,, so far as can be determined. There 
are no distinctive data on the labels of the Borba skins except that the 
specimen of guttatoides was taken on a different date from the examples 
of eytoni, probably indicating a different local area. Presumably, 
therefore, eytoni is an inhabitant of the low, inundated forest, while 
guttatoides and polystictus favor drier woods, though Dr. E. Snethlage 
(1913, Jour, fiir Orn., LXI, pp. 481, 489, 495) found sororius only in the 
drier woods, but eytoni in both the inundated and dry forest (not noted 
as in the same region as sororius). Possibly a seasonal movement may 
bring them together in the non-breeding season. In any case, if eytoni 
is to be maintained as a conspecies of guttatoides and polystictus, as I 
believe it must, its distributional lines must be drawn with the ecological 
aspect in view. With a single exception, there is still no overlapping of 
rangfe.wh^ this is done, and hence no distributional conflict. The 
exception is a male from the upper Rio Roosevelt, “6th March Rapids,” 
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which is somewhat intermediate between guttaioides and eytoni. In 
general pattern and coloration it is indistinguishable from a female of 
undoubted guitatoides collected at BarSo Melga^o, Rio Gy-PiiranS,, 
only a few miles away in appai’ently similar terrain, but the maxilla is 
blackish. The dorsal streaking is narrow, as in many other guttaioides, 
at the opposite extreme of the pattern of eytoni and unapproached by any 
examples of that form. Except for the blackish maxilla, the Rio Roose- 
velt bird is, therefore, like guttaioides and may represent a casual varia- 
tion though I can not match it in the extensive series of that form from 
elsewhere. More skins from the upper Rio Roosevelt are needed to 
establish the status of this bird. 

A good series of eytoni from the country reaching from western 
MaranhSo to Borba shows a rather regular progression of increase in 
rusty tones of coloration. Hellmayr (1907, Novit. Zool., XIV, p. 366; 
1910, op. cit., XVII, p. 324) has already pointed out the fact that Borba 
birds are more suffused with rusty than mast Parii, skins but he records 
the observation of a number of Par& birds that agreed with Borba 
examples. These I have not seen. I have, however, one Borba bird 
almost as lacking in rusty tone as the Tocantins and MaranhSb examples, 
all of which now at hand agree in lacking this coloration. Most of the 
Tapajoz eximipk's have mon^ rusty color than the Tocantins birds, but 
some are inseparable, and the series from the Xijigii shows a still greater 
tendency toward typical eytoni. Where a definite lino could be drawn 
to separate a rusty-toned form from eytoni is difficult to say, and the 
form is brat left undivided. A slight approach toward guitatoides is 
shown by a male of eytoni from Borba, which has a somewhat buffy line 
along part of the culnien. On the other hand, the bill in guttaioides varies 
in the amount of dusky shading at the base. Sometimes the entire bill 
is very whitish, without much definite shading. Usually at least the 
region of tlie nostrils is dusky and often a rather more extensive area on 
the maxilla, but if tl»! entire maxilla is dull grayish or brownish (it is 
never black as in eytoni) the mandible is of the same shade. Aa a rule, 
also, the bill of eyUmi is more .slender with mons regular curvature of the 
culmen from base to tip, and with the tip lesjs decidedly decurved than in 
gvMatoides, but the variations in the lattor form show every degree of 
intermediacy. The top of the head in eytoni is blacker and the lores more 
distinctly blackish as a rule; the .streaks on the upper mantle are always 
broad at the base and usually distinctly acute at the tips, but there is 
perfect intermediacy in some skins of gvMaioides. The throat is usually^ 
whiter, at least in typical eytoni and the dark outlines of the dorsal and 
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ventral stripes frequently sharper and blacker, but there are too many 
specimens of both forms so nearly alike that no reliance may be placed in 
these characters. The color of the bill is distinctive in young birds as 
well as in adults and remains the best character for the separation of 
the two forms. 

X. g, guttatoides has been recorded in Peril from Monterico, La 
Merced, Yahuarmayo, Pebas, Iquitos, Elvira, Yurimaguas, Nauta, 
Samiria, Cavallo-Cocha, and Loreto/^ though if the last-named locality 
is based on the ^'Lorette ” from which Lafresnaye recorded ten specimens 
of his guttatoides, it is equivalent to Pebas. Other localities are given in 
the subjoined list of specimens. 

Specimens Examined 

X. g. guttatm. — Brazil: '‘Bahia,” 2; Cajazeiras, 6 c?*, 1 (?); Espirito Santo, 
Lago Juparand, 2 cf, 1 $ . 

X. g. d^orhignyanuB, — Bolivia: Mission San Antonio, 3 d®, 7 9 ; mouth of Rio 
San Antonio, 2 cf (inch type of “nmarwm” Cherrie), 1 9 ; Todos Santos, 2 cf*, 2 9 . 
Brazil: Chapada, 1 cf, 1 9 (?); Descalvados, 1 cf; Tapirapoan, 1 c? ; Umoum, 

1 9; Belvedere de Urucum, 2 9. 

X. g. eytoni, — Brazil: MaranhSo, Sdo Luiz, 1 cf, 1 9, 1 (?); As Mangueras, 

3 Tabocas, 1 9 ; Rio Tocantins, Mazagao, 1 cT; Arumatheua, 1 d'; Mocajuba, 

2 cf, 2 9 ; Baiao, Pedral, 1 c?, 1 9 ; Bio Xingd, Tapard, 6 cf, 1 9 ; Majary Rccroio, 

I 9 ; Porto de Moz, 2 d ; Forte Amb4, 1 9 ; Rio Curua, Ilha Malocca, 1 d ; 
Rio Tapajoz, Igarapd Brabo, 6 cf , 4 9 ; Caxiricatuba, 2 cT, 1 9 ; Piquiatuba, 1 9 ; 
Aramanay, 2 cf, 1 9 ; TauarJ-, 2 cT, 1 9 ; Rio Amazonas, Villa Bella Imporatrlz 
(Lago Andird), 2 d; (mouth of Rio Andird), 1 d,l 9; (Serra de Parintins), 1 (?); 
Rio Madeira, Borba, 5 cf, 3 9 ; Rio Jamundd, Faro, 1 cT, 1 9 . 

X, g. guttaUndes. — Brazil: Rio Amazonas, Villa Bella Imperatriz (Santa Clara), 

II cf, 3 9, 1 (?); Bio Madeira, Borba, 1 d) Rosarinho, 15 cf, 4 9 ; Santo Antonio 
de Guajard, 3 cf, 3 9 ; Bio Roosevelt, “6th of March Rapids,” 1 d (not typical); 
Rio Machados, Bardo Melgago, 1 9 ; Teffd, 5 d, 3 9 ; Rio Negro, Igarapd Cacao 
Pereira, 2 cT, 2 9 ; Tabocal, 1 9 ; Mt. Curycuryari, 2 cf , 4 9 ; Yucabi, 2 d; Tatil, 
11 cf, 12 9; Camanaos, 1 d; Sdo Gabriel, 2 cf, 1 9. Venezuela: Tahuapunto, 
1 9 ; Rio Cassiquiare (Solano, El Merey, opposite El Morey, mouth of Rio Ocamo, 
and opposite mouth of Rio Ocamo), 41 skins; vicinity of Mt. Duida, 19 d, 17 9* 
Colombia: “Bogotd,” 1 (?); Florencia, 1 d^ Ecuador: Rio Suno, above Avila, 
1 d, 2 9 ; lower Rio Suno, 2 d ; below San Josd, 1 cf* ; mouth of Rio Curaray, 2 cf , 
1 9; “Napo,” 1 (?). PertJ: Puerto Indiana, 4 dt 7 9; Orosa, 4 d, 2 9; Rio 
Seco, west of Moyobamba, 2 dfl 9; Sarayacu, 9 cf, 11 9 ; Lagarto, upper Ucayali, 

4 cT, 10 9; Santa Rosa, 4 9, \ mouth of Rio Urubamba, 1 d; Astillero, 1 (?); 
LaPampa, 1 d» PERtr or Brazil: “Upper Amazon,” 1 (?). 

X, g. poZj/stoiAs.— British Guiana: Bartica Grove, 1 9; Kamakusa, 1 d; 
Minnehaha Creek, 1 d, 2 9; Tumatumari, 1 d, 1 9 . Dutch Guiana: near 
Paramaribo, 1 cf , 1 9. Venezuela: Munduapo, 1 d; Maripa, Id; La Unidn, 
19. Brazil: Faro (Castanhal), 1 cf ;' (San Jos6), 1 d; (mouth of Rio Paratuod), 

3 c?, 2 9 ; (Serra do Espelho), 2 9 . 
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Xiphorhynchus spizii junianus (Ihering) 

Detidromis ocelkUajurwmaJmRtsa, "1904” = May, 1905, Rev. Mus. Paulinta, 
VT, p. 436 — Rio .Turud,, Biusiil; cotypoH in Mils. Paulista. 

Specimens from Te{f6, Brazil, from southeastern Peril, and from 
the lower Ucayali and the south bank of the Amazon between ithe Ucayali 
and the Javari are all relatively uniform, and a series from SSo Paulo de 
Olivenija, Brazil, in the Carnegie Museum, is exactly the same. These 
birds agree with the description of jurmnus, whose type locality is near 
the center of the area bounded by the localities from which material 
has been examined, and may be taken unhesitatingly to represent this 
form which is the palest and least conspicuously marked member of the 
specific group to which it belongs. Probably juruanus ranges eastward 
to the left bank of the Puriis, but birds from east of this river and on 
both sides of the Madeira belong to degatis, including Pelzeln's specimen 
from Manaqueri. 

The material at hand shows no direct intorgradation between ehgam 
and juruanus; the variations of juruanus are all in the direction of 
insignis of central Peril, as will be discussed below. On the other hand, 
the specimens of elegans from nearest the Amazon have the pectoral 
spotting slightly smaller than skins from the upper Madeira near the 
type locality, and this, in a way, is a trend toward juruanus. To the 
eastward, elegans is connected rather definitely with spixii, which occu- 
pies the region from the Parfi district west to the right bank of the 
Tapajoz. Siiccimons from the latter region often have the stripes on the 
belly less distinct than in Xingd, Tocantins, and Parfi specimens, and 
are very close to some of the most boldly marked examples of elegans. 
The rufesoent tinge on the bend of the wing is variable. 

On the Ucayali, in Peril, the transition which occurs between juru- 
anus and insignis is so diffuscid that it is impossible to draw a distinct 
line between tihem as may be done between juruanus and elegans. On 
the other hand, insignis forms a transition between juruanus and an 
undcsoribed form north of the Amazon which is so similar in many 
respects to elegans that the relationship is obvious. 

Thus a complete chain of related forms is established although the 
geographical sequence is not the genetic one. 

No previous records of juruanus exist from Peril. 
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Ziphorhyxichus spizii insignis (Hellmayr) 
Dendromisin^gnialiEhiMAYB, 1905 (Feb. 24), Bull. Brit. Orn. Club, XV, p. 55 — 
Samiria, Peril; cf ad.; Berlepsch ColJ., Frankfort Mus. 

Birds from Sarayacu and Orosa, in Ford, and from eastward 
along the south bank of the Amazon in Brazil, as far as Teffd, are 
jurmnus, as has been discussed on an earlier page, but in the region of 
the upper Ucayali a definite difference is discernible. The bill becomes 
largely whitish, the top of the head is blacker with larger spots, the 
streaks or spots on the mantle enlarge a little (though they are sometimes 
no larger than in juruanus) and, though they are frequently restricted 
to the upper part of the mantle, they seem never to be so nearly obsolete 
as they are in extreme examples of juruanus. The general color of the 
dorsal plumage is warmer than in juruantcs^ but the tone of the under 
side remains nearly the same with the chin and upper throat definitely 
whitish, with only a light tinge of buffy notably paler than the color of 
the lower throat and the pectoral spots; the latter average broader than 
in juruanus^ and the belly is frequently a little more positively spotted 
than in the more eastern form, though the spots are small and are ob- 
solete on the lower belly. 

I have seen no examples from near Samiria, the type locality of 
insignis, but the original and supplementary descriptions indicate a 
bird much like the upper Ucayali form. Particular reference is made to 
the narrower, more elongate streaks restricted to the upper mantle, 
much as in juruanus, while the under parts are said to have larger and 
more extensive spots than in juruanus; the upper wing-coverts and scapu- 
lars lack all trace of the pale shaft-streaks so conspicuous in eUgans, 
while the bill is whitish except at the base of the maxilla. 

Taezanowski's description of Yurimaguas and Chamicuros speci- 
mens agrees well with this characterization, so far as the particular 
details are mentioned, and adds the fact that the gular area is less 
ochraceous than the chest and pectoral spots, while the lower abdomen 
is much paler than the anterior portion. These points are of little 
consequence in the matter of distinguishing insignis from juruanus, 
but are significant when comparing birds from north of the A^mazon in 
Peril and eastern Ecuador. These have been referred to insignis but 
prove to be so consistently distinct that they deserve a name. Their 
description follows shortly. 

The upper Ucayali series is not entirely uniform and shows occa- 
sional divergence in the direction oi juruanus. Thus, out of eighteen skins 
from this region, three (two males from Lagarto and one from Santa 
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Rosa) have the maxilla without a definite whitish terminal area. The two 
Lagarto birds, furthermore, have the top of the head more brownish 
than sooty, the mantle exceptionally little streaked, and the pectoral 
spots notably small; the Santa Rosa bird is not marked in these respects. 
The characters arc those of juruwnm though in the present instance they 
presumably represent the extreme of individual variation in insignis. 
Sarayacu birds are all of this nature with no trace of the characters of 
insignis. 

Records from Perd which belong to insignis are from Samiria, 
Yurimaguas, Chayavitas, Shanusi, and Chuchurras, to which the 
material examined adds several localities. 

Ziphorbynchus spixii omatus, new subspecies 

Typei from Puerto Indiana, mouth of the Rio Napo, PerU. No. 231,998, American 
Museum of Natural History. Adult female collected July 7, 1926, by Carlos Olalla 
and sons. 

Diagnosis. — Nearest to X. s, elegans of western Matto Grosso and the Rio 
Madeira, Brazil, but more warmly colored and with the spots of upper and under 
part.s larger; bill whitish except on basal part of maxilla; lesser wing-co verts on radial 
margin of wing less strongly rufous; scapulars and upper wing-coverts usually simi- 
larly streaked with buff; wing, tail, and uropygium deeper rufous. 

Differs from insignis by an even greater difference in the size of the dorsal and 
ventral spots; pectoral spots decidedly deeper ochraceous-buff; throat deep buff, 
not white. 

Ranqb. — Northeastern Perd, north of the Amazon, and the Napo region of 
eastern Ecuador; north to eastern Colombia and east to the neighborhood of Sao 
Paulo de Olivenya, Brazil (apparently crossing to south bank of the Amazon at that 
point). 

DrsoBiPTroN of Typk. — Top of head blackish, with large, rounded, subterminal 
spots of buff, and with distinct, tliough narrow, buff shaft-lines extending toward the 
bases of the feathers; hind neck similar; mantle and scapulars Brussels Brown, with 
very large subterminal spots of Cinnamcm X Clay color, a little narrower and more 
elongat(i on lower portion but hroadijr (3-'6.5 mm. wide) on uppe^r portion, continued 
basad as a shaft-line or streak Homotimes l-’-2 mm. wide (often making a violin- 
shaped area); tlui pah^ spots and the broadest shaft-stripes broadly outlined with 
blackish; rump and upp<?r tail-coverts Chestnut X Bay. I^ores whitish; a super- 
ciliary line of dull whitish (extending to sides of neck where it is strongly tinged with 
ochrac(H)us; auriculars with dull whitish sbaft-Btripi^s and dusky dorsal margins; 
malar n^gion a little mor<i huffy; chin very narrowly whitish at point; remainder of 
chin and throat Cinnamon-Buff with rounded tips margined with blackish, more 
prominently on lower portion; breast and sides with similar pale central spots, 3"'4 
mm. wide but more constricted basad and thus more fan-shaped, outlined (at least 
terminally) with blackish; lateral margins of feathers broadly dark Dresden Brown; 
belly and flanks warm Dresden Brown (darker on flanks) with deep Cinnamon- 
Buff shaft-stripes outlined with dusky, broadest anteriorly, obsolete on femoral 
areas which are near Cinnamon-Brown; under tail-covorts Saccardo^s Umber with 
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broad but indistinct buffy shaft-stripes outlined with dusky. Remiges light Chest- 
nut above (paler in ventral aspect) with dusky terminal area occupying two-thirds 
of the outermost primary but obsolete on the inner secondaries and tertials; outer 
margins of primaries tinged with olive brown ; greater and median upper wing-coverts 
near Sepia (much more rufescent on inner ones), with traces of short», buffy shaft- 
streaks near tips of some of the feathers; lesser series similar, but the feathers along 
radial margin a little more rufescent and unmarked. Under wing-coverts buffy 
Pinkish-Cinnamon. Tail Bay. Bill (in dried skin) whitish on distal portion, pale 
slaty at base. Feet dark brown. Wing, 97 mm.; tail, 75.5; exposed culmem 30; 
culmen from base, 34.5; tarsus, 22. 

Remarks. — Males like the females in color but a little larger in 
average size (wing, 96-104 mm. as compared with 90-98). 

Although in the original description of insignis certain specimens 
from Perd north of the Amazon, eastern Ecuador, and Bogota, were 
referred to it, Dr. Hellmayr writes me that comparisons were made 
chiefly between the Samirfa skin and a Shanusi example and three topo- 
types of elegans. Although he did not publish the fact, Dr* Hellmayr 
recorded in his notes that a specimen from Archidona, eastern Ecuador, 
had larger, more fan-shaped buff markings, especially below, than the 
Peruvian birds. This is in agreement with the facts shown by the series 
in hand. 

One skin from the Elo Suno, above Avila, Ecuador, has the streaks 
on scapulars and upper wing-coverts obsolete, but the other characters 
of ornaius are unmodified. A male from Florencia, southeastern Colom- 
bia, is quite like the rest of the series and is an unquestioned ornatus. 
Two birds from farther north, at Buena Vista, above Villavicencio, 
are again different and are nearest to eleganSj of the same grayish tones 
but with the bill extensively whitish and with the spots on the mantle a 
little smaller. I have no doubt that these represent the form found in 
''Bogota,'' collections, of which various specimens have been identified as 
insignis. There is, in fact, a much closer resemblance to insignis than 
to omatus, but the pectoral spots are rounder, less fan-shaped, and their 
dark terminal margins are broader; the lower throat is a little more 
buffy but far from the deep ochraceous tone of omatus. Identity with 
elegans is improbable from a geographic standpoint even wore the whit- 
ish bill and other points of difference not in evidence. This form there- 
fore may be described as new. 

One male and three females in the Carnegie Museum, labeled as 
from Sao Paulo de Olivenga, are indistinguishable from omatus. This is 
most puzzling if it be assumed that the specimens came from the exact 
sites where twelve skins oijuruanus were secured, which also are labeled 
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Sao Paulo de Oliven^ia. However, the four ornatus were taken on differ- 
ent dates from any of the twelve jumamis^ and I suspect that a some- 
what differ(’int habitat is involved, connected ecologically, if not other- 
wise, with the left bank of the Amazon. 

Xiphorhynchus spizii similis, new subspecies 

Type from Buena Vista (above Villaviccncio), Colombia; altitude 4500 feet. 
No. 122,088, American Museum of Natimil History. Adult female collected March 
9, 1913, by Chapman, Cherrio, et al. 

Diagnosis. — Nearest to X. s. elegans of northwestern Matto Grosso and the 
Rio Madeira region, Brazil, but bill much paler, more whitish; shoulder less rufous; 
scapulars and upper wing-coverts less conspicuously or not at all streaked with whitish. 

Differs from omaius by much more grayish geneml hue with distinctly smaller 
and less ochraceous spots above and below and a more whitish throat. Differs from 
insignia by slightly more buffy throat and slightly broader and more extensive (but 
paler) spots on the mantle. 

Range.— Eastern slope of eastern Andes of Colombia, in the Orinoco drainage. 

Deschu»tion oe Type. — Top of head grayish brown with blackish tips, whitish 
shafts, and roundtjd subterminal spots of pale buff; hind n(*ck and mantle brownish 
Medal Bronze with narrow, olongatf»-oval spots of Pinkish Buff terminally outlined 
with blackish, which are narrower posteriorly and obsolete on the lowermost mantle- 
feathers; rump and upper tail-oovert,s dark Ferruginous. Lores wlutish; a narrow 
superciliary line also whitish, tinged with buff posteriorly; auriculars and malar 
region pale buffy, with narrow dusky margins; chin whitish; throat pale Cr(jam-Buff 
witli narrow dusky terminal margins; breast and sidcis with broad, guttate, central 
spots of Cream-Buff X Warm Buff, strongly outUnc^d distally with blackish, but with 
th<' broad margins of the feathers Light Brownish 01iv(*; b(41y a little paler and 
flanks a little darker, with the spots becoming smaller and less distinct posteriad but 
not perfectly obsolete; femoral areas darker and browner, immaculate; under tail- 
coverts like lower b(diy. Wings Auburn X Kaiser Brown with dusky tips on the 
primarhiB, broadest on outermost; outer margins of primaries tinged with light brown- 
ish olive, upper wing-coverts on exposed portions light Brownish Olive, the innermost 
greater on(‘H and the inner wt‘bs of the remaining greater ones rufesoont, and the lesser 
seri(‘s along radial margin suffus(Ml with dull rufous; upper coverts and scapulars 
unHtroak<jd; und<*r wing-coverts light Cinnamon-Buff; tail dark Chestnut, Maxilla 
(in dried skin) pale grayish (with whitish at tip and along the tomla); mandible 
apparently mostly whitish; feet brownish. Wing, 97.5 mm.; tail, 84; tarsus, 21; 
(bill broken). 

Rkmauks. — Th<^ only female is in practically adult plumage, being 
determinable as immature only by a slightly coarser texture of plumage 
and less acuminate outer primary covert. In coloration it is much like 
the adult male though slightly darker and with fine, short hair-streaks 
on the upper wing-coverts and scapulars. Size smaller; wing, 91 mm.; 
tail, 69; exposed culmen, 26; culmen from base, 30.6; tarsus, 20. The 
bill is exactly like that of the male, so far as the latter can be determined 
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with its terminal portion missing, and shows the tip of the maxilla, the 
tomia, and the mandible whitish. 

It is difficult to find anything written about Bogota skins, and the 
only recorded examples of Colombian birds of the present species that are 
not BogotS; skins are the two here discussed and the specimen of ornatiis 
from Florencia. Depending on the localities reached by “Bogota” 
collectors, omatus or similis might appear in these trade-skin collec- 
tions. Dr. Lowe kindly writes me that five Bogottt skins in the British 
Museum are reasonably like four Iquitos specimens (collected by 
Whitely), but no great differences can be found in them or in two from 
Chayavitas and one from Yurimaguas, though the latter bird is paler on 
the under parts ( = less strongly spotted or streaked) . Without compar- 
ing these specimens with our series and without knowing whether 
Whitely may not have collected some birds on the right bank of the 
Amazon opposite Iquitos, it is impossible to allocate these records with 
certainty. The various forms are so well distinguished in the specimens 
at hand that it is difficult to suppose the distinction a purely casual one, 
though some overlapping of characters is to be expected when inter- 
mediate localities are represented in collections. 

Specimens Examined 

X. s. ajnxii. — Bbazil: Par^, 1 cf; Utinga, 1 cT; Providencia, 1 cT, 1 9; 
Ananideua, 1 cf; Rio Tocantins, Mocajuba, 1 cf, 2 9 ; Baiao, 1 cf ; Baiflo, Pedral, 
2 cf , 1 (?); Rio Xingd, Villarinho do Monte, 2 cT, 1 9 ; Taparjl, 1 9 ; Rio Tapajoz 
(right bank), Tauar;f’, 1 cf, 1 9 ,* Aramanay, 1 9 ; Piquiatuba, 2 9 Caxiricatuba, 
lcf,l 9,1(?). 

X, 8, elegans, — Brazil: Rio Roosevelt, “Broken Canoe Rapids,” 1 9; “6th 
of March Rapids,” 1 9 ; Rio Madeira, Porto Velho, 1 cf, 1 9, 1 (?); Rosarinho, 
2 cf , 3 9 ; Rio Amazonas, Villa Bella Imperatriz (Santa Clara), 1 9 ; Manaqueri, 
1 cf; Caviana, 1 

X, 8. jwrmnm, — Brazil: Teffd, 3 cf*, 3 9 ; Sfio Paulo de Olivenga 8 cfS 4 9 ^ 
PERtJ: Astillero, 2 cf, 1 9 ; Orosa, 1 cf, 3 9; Sarayacu, 1 cT, 4 9- 

X, 8, insignia, — Rio Ucayali, Santa Rosa, 2 cf, 4 9 ; Lagarto, 6 c?*, 4 9 ; 
Rio Pichis, Puerto Bermddez, 1 1 9*. 

X,8.omeUit8, — PERt^: Puerto Indiana, 1 cT, 1 9 (typo). Ecuador: RioSuno, 
above Avila, 1 cf ; lower Rio Suno, 1 9 ; mouth of Rio Curaray, 1 9 . Colombia: 
Florencia, 1 cT. Brazil; (? near) Sfio Paulo de Olivenpa, 1 cT, 3 9 . 

X, 8. 8imili8 . — Colombia: Buena Vista (above Villavicencio), 1 cT (type), 1 9 . 

Xiphorhyachus obsoletus palliatus (Des Murs) 

Dendromia paUiatua Dus Murs in Castblnau, 1856 (June), 'Exp6d. Am^r. 
Sud.,’ pt. 7, 1 (3), livr. 18, Oiseaux, p. 46; idem, 1856 (Dec.), tm. dt, livr. 19, PI. 
XV, fig. 1 — ^no locality; type in Paris Mus. from Sarayacu, Perd. 


^SpecimeixB in Carnegie Museum, Pit taburgh. 

^Specimens in Field Museum of Natural History, Chicago. 
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Five topotypes arc at hand with other examples from Lagarto and 
Santa Rosa, upper Ucayali, from Orosa and Puerto Indiana, on opposite 
banks of the Amazon, and from the mouth of the Rio Curaray, eastern 
Ecuador. 

These birds all agree with each other in considerable detail and differ 
from one hundred and seventy example's of the species from numerous 
localities in Brazil and Venezuela. These other examples are not uni- 
form and may be divided into two good subspecies which are quite 
distinct in the hearts of their ranges though they intergrade over rather 
a wide area. 

Thus the birds from the south bank of the Amazon, extending west- 
ward from the Rio Tocantins to the left bank of the Madeira (and pos- 
sibly to Ponteboa), are characterized by their olive or grayish-olive 
coloration on the under side and relatively little rufescent tinge on the 
back, with the throat quite pale buffy and the streaks and spots above 
and below relatively whitish. They belong to typical obsoletus. 

Skins from the upper Orinoco in Venezuela, the vicinity of Mt. Duida, 
and the upper stretches of the Rio Negro in Brazil, arc distinctly more 
warmly colored, with the throat deeper buff and the streaks and spots 
more buffy or ochraceous than whitish. They approach palKatus to 
some extent, but the pattern is finer, with the streaks and spots not so 
broad, and the coloration does not reach so deep a tone. Apparently 
these birds are entitled to the name notatus Eyton, the type of which is 
said by Hellmayr [Field Mus. Nat. Hist. Publ., Zool. Ser., XIII (4), 
p. 317, footnote b (on p. 318), 1926] to be an extreme example of a pos- 
sible northern variety, more warmly colored than typical ohsoJMus. 

Judging by the material at hand, notatus ranges down the Orinoco 
as far as Suapur6, but specimens from Caicara, Rio San Foliz, Rio Mato, 
and Sacupana are closer to obsoletus. Likewise on the Rio Negro in 
Brazil, birds from as far downstream as Tatd on the right bank and 
Santa Isabel on the left bank are closer to notatus, though they show a 
tendency toward obsoletus; skins from Tabocal, Yavanari, and Ilha 
Sta. Maria are too intermediate to place satisfactorily; and examples 
from Muirapinima and Igarapd Cacao Pereira, not far above the mouth 
of the river, arc very close to typical obsoletus. Birds from Faro are 
mostly inseparable from obsoletus, though a single skin from Serra do 
Espelho (the others are from Castanhal, Sto. Antonio de Cachoeira, 
and S. Josd) is nearer notatus. Probably, judging from the Faro birds 
and the skins from the lower Orinoco, obsoletus ranges northward to the 
Guianas, though I have no material from that region for comparison. 
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Probably the Fonteboa birds (described as multiguttatm by Lafres- 
naye) are intermediate between ohsoletus and palliatus* They are said 
to be similar to Rio Negro examples (Hellmayr, loc, cit,) but should be 
studied further, as should Matto Grosso examples of which I have no 
representatives. 

Xiphorhynchus obsoletus paxvimaculatus Carriker 
Xiphorhyndma ohsoletus parvimaculatiLS Carriker, 1934, Proc. Acad. Nat. Sci. 
Phila., LXXXVI, p. 323 — ^Huacamayo, Prov, Carabaya, Perd; cf ; Acad. Nat. Sci. 
Philadelphia. 

I have not seen this new form which is from a portion of Peril 
where the species has not been foimd heretofore. Judging by the descrip- 
tion, it bears some resemblance to the ocellatm group, especially in 
respect to the reduction of dorsal markings and the reduction in the 
rufescence of the upper wing-coverts. 

Specimens Examined 

X. 0 . ohsoletus. — Brazil: Rio Tocantins, Mocajuba, 1 (?); Ilha Pirunum, 1 9 ; 
Rio Xingd, Tapard., 1 cT; Villarinho do Monte, 1 cT; Rio Tapajoz, Santarom, 1 (?); 
Aramanay, 1 cf; Igarapd Brabo, 4 cf, 1 9; Rio Amazonas, Cussary, 1 cT ; Villa 
Bella Imperatrlz (Sta. Clara), 3 9, 1 (?); Rio Madeira, Borba, 2 cf , 2 9 (inch 
cotype of Dendroplex similis Pelzeln); Igarapd Auard, 3 cf , 1 9 ; Rosarinho, 4 cf , 
19 1 (?); Sto. Antonio de Guajard, 2 cf , 6 9 ; Rio Jamundd, Faro (Castanhal, S. 
Josd, and Sto. Antonio de Cachoeira, 4 cf , 2 9 1 (?); Rio Negro, Muirapinima, 2 cf , 

I 9; Igarapd Cacao Pereira, 1 cf. Venezuela: RIo Orinoco, Sacupana, 1 cf; Rio 
Mato, 1 9 ; Caicara, 1 cf , Rio San Feliz, 1 cf . 

X. 0 . notatus. — Venezuela: Mt. Duida, Cafio Le6n, 1 cf i 1 9 ; Esmeralda, 

II cf , 9 9 ; Lalaja, 2 9 ; Playa del Rio Base, 1 cf , 1 9 ; Savana Grande, 1 <f ; 
(western) foot of Mt. Duida, 1 cf , 1 9 ; Boca de Sina, Rio CunucunumA, 1 9 ; Rio 
Orinoco, Munduapo, 1 cf , 1 9 ,* Suapurd, 1 cf , 1 9 ; Rio Cassiquiare, Buena Vista, 
4 cf , 4 9 ; El Merey, 9 cf , 4 9 ; opposite El Mercy, 1 cf , 3 9 ; above Ihuapo, 1 9 ; 
mouth of Rio Ocamo, 7 cf , 4 9 ; opposite mouth of Rio Ocamo, 4 cf , 5 9 ; Solano, 

1 9 ; junction of Rio Huaynia and Rio Cassiquiare, I 9 . Brazil: Rio Uaupds, 
Tahuapunto, 1 cf ; Rio Negro, Tatd, 2 cf , 1 9, 1 (?); San Gabriel, 1 cf , 1 9 ; Santa 
Isabel, 2 cf , 1 9 . 

X. o.notatits X ohsoletus. — Brazil: Rio Negro, Tabocal, 3 cf; Yavanari, 2 cf, 

2 9 ; Ilha Santa Maria, 1 9 ; Rio Jamundd, Faro (Serra do Espelho), 1 cf . 

X. 0 . pcMatus. — pERd: Rio Ucayali, Sarayacu, 6 cf; Santa Rosa, 1 cf; 
Lagarto, 2 cf ; Rio Amazonas, Orosa, 1 9 ; Puerto Indiana, 1 9 . Ecuador: mouth 
of Rio Curaray , 2 cf . 

Xiphorhynchus ocellatus ocellatus (Spix) 

Dendrocolaptes ocellatus (guitatus) Spix, 1824, *Av. Bras.,’ I, p. 88, PI. xci, 
fig. 1— *^in sylvis campestribus Piauhy,” errore=» mouth of Rio Madeira, Brazil; 
Hellmayr, 1925; Munich Mus. 
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[iV(osica) Beaiiperthuysii Jjafrebnayb, 1850, Rev. Mag. Zool., (2) 11 , p. 419 — 
“Peril” ( =Cumanil, Venezuela) and banka of the Amazon, Pebas and Santa Maria, 
Perd; Paris Mus. or Mus. Comp. Zoul., Cambridge.] 

Dmulromis iveMpUH Dbs Muhs in Casthln.'VU, 185fi (June), ‘Expdd. Am6r. 
Sud.,’ pt. 7, I (3), livr. 18, Oiseaux, p. 46, PI. xiv, fig. 2 — no locality, “Peruvian 
Amazon; Paris Mus. 

Birds from the right bank of the Rio Madeira are typical of ocellatus, 
and skins from farther east, along the south bank of the Amazon and its 
southern affluents, are inseparable, though there appears to be a hiatus 
in distribution between the right bank of the Tapajoz and the left bank 
of the Xingd, as will be discussed later. North of the Amazon the case is 
somewhat different. 

I am unable to place the records of ocellatus from Pebas and Santa 
Marla without examination of the specimens. They have been examined 
by Hellmayr, who found them inseparable from the type of ocellatus, 
but our extensive series of that form places some doubts on the correct- 
ness of the assignment. All our specimens from north of the Amazon 
are somewhat different from typical ocellatus, while napensis occurs in 
Peril, only a few miles west of Pebas. 

There is great probability that the Pebas birds belong to a slightly 
differentiated form found on the west bank of the Rio Negro, Brazil, 
from near its mouth to its source, and on the west bank of the Cassi- 
quiare and on its affluent, the Huaynfa, in Venezuela. 

A good series from this range is, in general, distinguishable from true 
ocellatus by darker margins of the buff pectoral spots which are, in turrt, 
perhaps slightly larger than in Rio Madeira skins. The mantle averages 
more heavily streaked, sometimes with the streaks slightly expanded to 
form rounded, subterminal dots. Nevertheless, numerous specimens are 
not more pronouncedly streaked on the back than ocellatus. The best- 
marked examples, on the other hand, are not far removed from certain 
skins of napensis, showing clearly the full intergradation of napensis 
and ocellatus. Tlu' shoulder is even more strongly and deeply rufesoent 
than in ocellatus, being far different from the condition in ehuncAotambo. 

If there is an intermediate form found in this region, it may have to 
bear the name heauperthuydi or weddellii. There is so much confusion 
surrounding the former name that it may have to be dropped as un- 
identifiable. Elliot and, later, Bangs contended that a skin from 
an unknown locality, in the Lafresnayo collection, now in Cambridge, 
Mass., labeled “ Beauperthuysii” in Lafresnaye’s handwriting, is the 
tyi)e of that species, but M(5ndgaux and Hellmayr concluded that two 
birds in the Paris Museum, from Pebas and Santa Maria, collected by 
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Castelnau and Deville, are thp cotypes. In the original description, 
Lafresnaye mentions the species as being in the Paris Museum but says 
nothing of any specimens of his own, which he may or may not have had 
at the moment. In any case, he confused two species in his account, a form 
of ocellatits and X. susurrans jardinei. The latter bird was represented in 
the Paris Museum by a specimen collected by Beauperthuys near 
Cumanh, Venezuela (though Lafresnaye thought it was from Peril), 
to which Pucheran and Lafresnaye had given the manuscript name 
Beauperthuysii. In the published description, Pucheran and Lafresnaye 
are cited as the authors of the name (although the description was drawn 
up from a specimen of ocellatus subsp.). The Beauperthuysian skin is 
specifically mentioned in the original account, with the obvious result 
that it is a cotype of the pubhshed name, Beauperthuysii, as much as are 
the Pebas and Santa Maria birds. No mention is made of any other 
specimens and there is no assurance whatever that Lafresnaye had, at 
the time of the description, the specimen, now in the Museum of Compara- 
tive Zoology, Cambridge, which Elliot and, later. Bangs believed to be 
the type. This specimen is undoubtedly from the Lafresnaye collection 
but may have reached his hands after 1850. 

In any case, there is such confusion in regard to this name that any 
attempt to fix it on a particular bird must be purely arbitrary. 

The name wedddlii is definitely based on the Pebas and Santa Maria 
specimens of Castelnau and Deville, and if these are found to be like 
Cassiquiare skins, the name will be available for the form which I have 
briefly characterized. Until such comparison can be made the name 
ocellatus must be applied to the birds from this entire region. 

Xiphorhynchus pardalotus seems to replace the ocellatus group in the 
Guianan region and the adjacent areas of northeastern South America, 
yet it is not close enough taxonomically to warrant its inclusion in the 
same species. According to our extensive series, ocMatus is absent from 
the area between the Tapajoz and Xingd Rivers, reappearing on the 
eastern bank of the Xingd and continuing to beyond the Tocantins. On 
the other hand, there are five skins of pardalotus from this area of inter- 
mission. Furthermore, the skins of ocdlatus from Faro, north of the 
Amazon, are from near the town of that name, while pardalotus was 
taken at several nearby, but not identical, sites, some of them, at least, 
west of the Jamundfi, while Faro itself is east of it. From the Rio Negro, 
there are specimens of pardalotus from Manaos and Camanaos on the left 
bank, while ocellatus appears on the right bank from near the mouth to 
the junction of the Cassiquiare and on the west bank of the latter stream 
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to the Rio Huaynla but not so far as the Orinoco; pardalotus, however, 
occupies the east bank of the Cassiquiare and the region about the base 
of Mt. Duida, continuing down the Orinoco at least on the right bank, 
according to published accounts, and probably joining the range of the 
species in British Guiana. The only suggestion of similarity in pattern 
between ocellatus and pardalotus is in the occasional trace of blackish 
margins on the dorsal streaks of some ocelhim from the upper Rio Negro- 
Cassiquiare region, but the gap is very wide in this and other respects. 

Returning to the south bank of the Amazon, there is apparent, to 
the westward of the Rio Purds, as far as the lower Ucayali (and possibly 
to the right bank of the lower Huallaga), a recognizable differentiation 
from typical ocellatus to which no name has yet been applied. The most 
striking characteristic is the loss of the broad patch of bright rufous 
color on the shoulder that is found, without clear exception, in the series 
of ocellatus from both north and south of the Amazon. This form may 
be known as follows. 

Xiphorbynchus ocellatus perplexus, now subspecies 

Typu from Sarayacu, Rio Ucayali, Peril. No. 238,326, American Museum of 
Natural History. Adult male, collected July 22, 1927, by Carlos Olalla and sons. 

Diagnosis. — Ncansst to X, o. ocellaim of the right bank of the lower Rio Madeira, 
Brassil, but wings, tail, and uropygium darker rufous; radial margin of wings browner, 
only faintly tinged with deep mfous; breast darker, with the pale spots more conspic- 
uously outlined with dusky; maxilla, in dried skins, a little paler horn-color. 

Rangk.— Ijower Rio Ucayali, Peril, eastward at least as far as Teff6, possibly 
westward to th<i right bank of the lower Huallaga. 

Dmscription of Typk.— Top of head Fuscous, with blackish tips and margins 
and buff shaft-lines slightly expanded subterminally; hind neck lighter brown with 
shaft-marks slightly broader; mantle Baocardo’s Umber X Cinnamon Brown with 
narrow, pale huffy shaft-stnjaks, broadest near the neck and obsolete on lower 
portion; rump and uppiu’ tail-ooverts light Bay. Lores huffy whitish; malar region 
a little mori^ whitish and with narrow dusky outlines; auriculars with dusky margins 
and whitish sliafts; a narrow lini* of feathers above the auriculars with shaft-streaks 
more whitish than those on th(‘ top of the h<»ad; sides of neck like hind ni^ck but with 
pale markings hroadi'r; chin and throat Pinkish Buff with narrow, dusky, terminal 
margins, obsoh'te on the chin l)ut rather prominent on the throat; lateral throat- 
feathers with <mter margins blackish, forming a dark submalar line; upper breast- 
feathers with ciuitral spots of Pinkish Buff, outlined with blackish brown, the lateral 
margins of th(‘ feathers a little darker than Light Brownish Olive; sid(»s and flanks 
Light Brownish 01iv^^ with narrow huffy shaft-streaks; lower breast similar, with 
shaft-streaks wider but less sharply defined; belly pale Isabella Color with ill-defined 
huffy shaft-streaks; under tail-coverts lightly tinged with dull rufous. Wings light 
Bay, cleiirest on tcrtials; outer margins of primaries and aocondaries on more basal 
portions tinged with brownish; terminal portion of inner webs of primaries blackish, 
most extensive on outer feathers; outer secondaries with a slight dusky shading in the 
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same position; innermost greater upper wing-coverts like the tertials; outer ones and 
primary-coverts with outer margins near the color of the back; median scries a little 
less rufescent and more brownish; lesser series like median scries except for a slight 
rufescent tinge on a few feathers immediately adjoining the radial margins; tail 
Bay. Bill (in dried skin) light Hair Brown, darker at base of maxilla; feet dull Hair 
Brown. Wing, 98 mm.; tail, 77.5; exposed culmen, 29; culmcn from base, 33.25; 
tarsus, 21. 

Remarks. — The general coloration of this form is much closer to 
ocellatus than to napensis although the markings are a little bolder than 
in ocellatus. The dark coloration of the wings, tail, and uropygium are 
exactly those of napensis, but the dull coloration of the shoulder is shared 
regularly in the group only by chunchotambo and brevirostris; an occa- 
sional napensis is similar, but very rarely so. With this combination of 
characters, although it is one to be expected in an area near to the meet- 
ing ground of the other three forms, it may not be amiss to give a name 
to the possessors. 

A single TefI6 bird is slightly different from three Peruvian examples 
in having the pale pectoral markings as broad as in some napensis, and 
the bill as dark as in the palest ocellatus. In the other characters of 
perplexus it agrees with the Peruvian bird and is not to be matched by 
any skins of ocellatus at hand, 

A record of ocellatus from the lower Huallaga (probably from Chami- 
curos) probably belongs with perplexus, though it may be chunchotambo. 

Xiphorhynchus ocellatus napensis Chapman 
Xiphorhynchubs chunchotambo napensis Chapman, 1924 (July 2), Amer. Mus. 
Novitates, No. 123, p. 8 — ^upper Rio Suno, eastern Ecuador; cf ; American Mus, 
Nat. Hist. 

Examples from Puerto Indiana and Anayacu, north of the Amazon 
in Peril, are best referred to this subspecies, although ocellatus is recorded 
from Pebas, not far to the eastward. For the most part they can be 
matched with typical napensis from higher up the Napo, though extnime 
examples from eastern Ecuador are more bodly marked than any of the 
Peruvian examples, showing, on their part, a tendency toward chuncho- 
tawbo. As noted in an earlier paragraph, examples of oeellaius from the 
upper Bio Negro, Brazil, and the region of the Rio Cassiquiare, Vene- 
zuela, show an intermediacy between ocellatus and naperms, and the 
Puerto Indiana and Anayacu birds seem to be in the line of connection. 

Strangely enough, three males and a female from Lagarto, upper 
Ucayali, are also indistinguishable from napensis, in spite of the occurrence 
of perplexus at Sarayacu, lower down the river, completely dividing 
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the range of napensis. There is no suggestion of their intergrading with 
perplexus nor with chunchotambo, nor are there any peculiarities by which 
a separation could be justified. I judge the ancestral range of napensis 
to have becin across the Amazon from the mouth of the Napo to the 
Ucayali and along the entire course of this stream, into which range 
perplexus pushed its way from the eastward, possibly after napensis 
withdrew in part to the isolated region at the head of the Ucayali. 

A single skin from Pomarii, left bank of the middle Marafidn, is 
intermediate between napensis and chunchotambo but is closer to 
napensis. The streaks on the top of the head are broader than in most 
napensis, but those on the mantle are narrower and those on the upper 
abdomen loss well developed. Furthermore, the coloration is slightly 
warmer and the radial margin of the wing is strongly rufescent, which is 
true of most napensis but not of chunchotambo. Presumably parts of the 
ranges of these two forms are separated by the course of the Marafi6n, 
though there is no apparent barrier between the two in the neighborhood 
of the upper Ucayali. 

Ziphortayachus ocellatus chunchotambo (Tschudi) 
Diendrocolaples) Chmekoiambo Tschudi, 1844 (May), Arch. Naturg., X (1), 
p. 29.5— PcrCi (■Cliaiiohamayo Valley); Mus. Nimchfttcl. 

Twenty-two skins from the Andean regions of Peril and an equal 
number from northern Bolivia show a distinct segregation into two 
recognizable forms, to one of which the name chunchotambo is applicable. 
Tschudi’s description in the 'Fauna Peruana,' Aves, p. 241, 1846, gives 
one or two of the distinctive characteristics which help to decide the 
issue (though there is one point of divergence), and one of Tschudi’s 
original examples, kindly lent by the U. S. National Museum, removes 
any doubts that may have remained. A young bird from La Merced 
adds its consistent measure of evidetice. Tschudi’s siwcimen agrees closely 
with skins from the upper and lower Huallaga while the birds from 
southeastern Peril and Bolivia together agrei* in their distinction from 
the more northern examjiles, making this southern form obviously the one 
entitl(‘d to a new name, given in the description which follows shortly. 

At the northernmost end of the range of chunchotambo there is a 
trend toward napensis, and a specimen from Rio Negro, west of Moyo- 
bamba, is very like that one from Pomarft, on the left bank of the middle 
Maraftdn, which seems to be closer to napensis, as detailed above. 

A male from Pozuzo is not quite typical, but is somewhat faded and 
matches the series of chunchotambo much better than the specimens of 
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napensis from the upper Ucayali, to which it bears some geographical 
affinity. 

Records from Peril which presumably belong to chunchotanibo, in 
addition to some from localities included in the list of specimens ex- 
amined, are from Amable Maria, Monterico, La Gloria, Huambo, 
Chirimoto and Jeberos. 

XiphorhynchuB ocellatus brevirostris, new subspecies 

Ttpb from Rio Inambari, southeastern Peril; altitude 2200 feet. No. 132,728, 
American Museum of Natural History. Adult male collected March 16, 1916, by H. 
and C. Watkins; original No. 22. 

Diagnosis. — Similar to X. o. chunchotamho of central and northern Perd 
but differs by having the bill shorter and paler, with the culmen averaging more con- 
vex in outline; wing and tail shorter; general color averaging browner, less olivace- 
ous; stripes on mantle broader, more pronounced; upper throat more nearly im- 
maculate; stripes on lower under parts broader but loss sharply defined. 

Range. — Tropical Zone of southeastern Perd and northern Bolivia. 

Description op Type. — ^Top of head dark Sepia, slightly more dusky at tips of 
feathers and with pale buffy shaft-streaks widening distally into prominent obovate 
spots; mantle distinctly brighter, near dark Sacoardo's Umber, with broad, elongate- 
ovate shaft-stripes, narrower adjoining the rump; rump and upper tail-coverts 
Chestnut X Burnt Sienna. Lores whitish, a double row of whitish-centcred feathers 
over the auriculars; auriculars and upper malar region with pale buffy shaft-stripes 
and dusky margins. Chin and upper throat pale buff with very narrow dark tips on 
lower portion (most examples have these tips obsolete or nearly so); lower malar 
region similar, with a dusky line separating this region from the throat; lower throat 
and upper breast with buff centers and dusky brown margins and tips giving a spotted 
appearance; sides of breast and neck with centers narrower and more strcaklikc; 
lower breast with broad buffy shaft-stripes not very sharply defined from the margins 
which are Dresden Brown X Light Brownish Olive; these margins paler on lower 
belly, making the streaks even less well defined and the general color of the area 
lighter. Wings externally rufous with a slight golden brown wash on the exterior 
margins; lesser upper wing-coverts light tawny with faintly brighter shaft-lines; 
middle and greater coverts somewhat duller; terminal portions of primaries and 
secondaries somewhat dusky; under wing-coverts ochraoeous cinnamon; inner 
margins of remiges deeper cinnamon; tail light Bay. Bill with culmen strongly 
curved, gonys rectilinear; color (in dried skin) dull brownish-white, dusky at base of 
maxilla; feet grayish brown. Wing, 95 mm.; tail, 81; exposed culmen, 26.6; culmen 
from base, 30; tarsus, 21. 

Remarks. — ^Females like the males but smaller. The measurements 
of typical chunchotamho appear to be within the following range of figures. 
Males: wing, 102-107 mm. (av., 104.6); tail, 85-98 (av,, 91,1); culmen 
from base, 33.5-36 (av., 35.1); tarsus, 22-23 (av., 22.6). Females: 
wing, 101; tail, 84; culmen from base, 36-36.5; tarsus, 21. 
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The measurements of brevirostris are as follows: Males: wing, 95- 
101 (av., 96.7); tail, 70.5-83 (av., 78.1); culmen from base, 28.5-32.25 
(av., 30.2); tarsus, 20-21 (av., 20.5). Females: wing, 87-99 (av., 91); 
tail, 64-80 (av., 72.1) ; culmen from base, 29-33 (av., 30.5) ; tarsus, 19-21 
(av., 20.3). 

Tschudi's measurements of the type of chunchotambo are given in 
inches and lines, presumably of the old Prussian standard, and trans- 
lated into the metric scale show a wing of 105 mm. and a bill of 35.8 
mm. The paratype in hand has the wing, 103 mm.; tail, 89; culmen 
from base, 35; and tarsus, 23. Tschudi also mentions the dusky margins 
on the feathers of the throat but makes no mention of the stripes on the 
mantle, which may be poorly developed in some of the northern birds, but 
are very prominent in the form I have described as new. 

The young bird from La Merced is small, but owing to its immaturity 
it can not be used unreservedly for comparative purposes. The throat 
is rather distinctly marked at the tips of the feathers and the mantle is 
relatively narrowly streaked, according well with the northern series. 

Peruvian records which belong to brevirostris are from Cosfiipata, 
Rio Huacamayo, Yalmarmayo, Rio Cadena, San Gaban, and Marcapata. 

SP£1C1MBNS Examikbd 

X* 0 . oceUatus , — Brazil: Rio Madeira, Borba, 5 cT; Igarapd Auani, 9 cf, 5 9, 
1 (?); Rio Amazonas, Villa Bolla Imperatrlz, 6 cf, 3 9, 2 (?); RioTapajoz, Igarapd 
Brabo, 8 cf, 2 9 ; Boim, 1 cf ; Rio Xingd, Tapant, 3 cT, 6 9 ; Rio Tocantins, Baiilo, 
1 cf, 1 9 ; Rio Jamundd, Faro, 3 cf, 1 9, 1 (?); Rio Nogro, Igarap6 Cacao Pereira, 
5 cT* 3 9 ; Muirapinima, 2 o', 1 9 ; Tabocal, 3 cT, 2 9 ; Yucabi, 1 9 ; Mt. Cury- 
curyari, 4 cf, 3 9 ; Yavanari, 1 cf, 1 9 ; Tatd, 5 9,3 o', 2 (?); Marabitanas, 1 o', 
1 9 ; Rio Uaup6fl, Tahuapunto, 4 cf , 7 9. Colombia: opposite Tahuapunto, 1 cT. 
VfflNBZUfflLA; Rio Huaynia, junction with the Cassiquiare, 5 cf , 7 9 . 

X, 0, perpUxus, — PsJKf;; Barayacu, 3 o' (inch type)» Brazil; Teffd, 1 cT. 

X, 0 , tiapensis , — Ecuador: upper Rio Huno, 2 cf (incl. typo), 1 9; lower Rio 
Suno, 2 cT, t 9 ; below Ban Joh^», I cf , 2 9 ; mouth of Rio Curaray, 3 cf ; mouth of 
Lagarto Cocha, 2 cf; 2lamora, 1 P»Rti: Pomant, I o'; Puerto Indiana, 2 cf , 1 9; 
Anayacu,2 cf , 1 9) I iagart.o, upper Ucayali, 3 cf* t 9. 

X, 0 , chunchotambo,— “Voyagt' de M. Tschudi'* (paratype), l(?)^;*Ija 
Merced, 1 9; Pozuzo, 1 cf*; Huachipa, 4 cf*, 2 9*; Rioja, 1 9*; Rio Negro, 
west of Moyohamba^ 1 cf; Guayabamba, 1 cf. 

X, o. brevirostris. Rio Tnambari, 1 cf (typo), 2 9; La Pampa, 2 cf , I 9 ; 
Rio Tavara, 3 cf - Bolivia: Todos Santos, 3 cf, 1 9 ; Mission San Antonio, 3 cf , 


. LXXVr, p. 32i5, footnote") and un- 

warranted statemont to the nontrnry notwithatandina ; the lorality in west or Moyobamba, and we«t of 
Rioja, on the road to Chaohapoyaa, at an elevation of about 2(100 feet. 1 have no doubt that there may 
be another '*Rff> Negro" north of Moyobamba at another elevation, but it has nothing to do with 
my oitationa of apeeimena a« given above. 
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7 9 ; mouth of Rio San Antonio, 1 <?, 1 9 ; Tres Arroyas, 1 cf , 1 9 ; Vermeio,^ld'; 
Rio Esplritu Santo, 1 cT®, 2 (?)®. 

Z. pardalotus . — French Guiana: Tamanoir, 3 ; Ipousin, 1. British Guiana: 
Tuinatumari, 7; Potaro Landing, 6; Minnehaha Creek, 1; Rockstone, 4; Meamu- 
mouth, 1. Venezuela: Rio Orinoco, La Uni6n, 1; Suapure, 3; Mt. Duida region, 
50; Rio Cassiquiare, Buena Vista, 2; Solano, 3. Brazil: Rio Negro, Camanaos, 1; 
Manaos, 1; Faro (S^ Jos4), 4; (Castanhal), 8; (mouth of Rio Paratucd), 5; (Serra 
do Espelho), 3; Obidos, 2; ^o Tapajoz (right bank), Aramanay, 5. 
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STUDIES OF PERUVIAN BIRDS. XVI^ 

NOTES ON THE GENERA GLYPHORHYNCHUS, SITTASOMUS, DECONY- 

CHURA, MARGARORNIS, PREMNORNIS, PREMNOPLEX, 

AND SCLERURUS 

By John T. Zimmer 

Following my previous custom, the names of colors axe capitalized 
when direct comparison has been made with Ridgway's ‘Color Stand- 
ards and Color Nomenclature.’ 

Glyphorbynchus spirurus castelnaudi Des Murs 
GlyphorhynchiL8 Castelnaudi (Lafrbsnate MS.) Des Murs in Castblnau, 
1856, ‘Exp4d. Amer. Sud.,’ pt. 7, 1 (3), livr. 18, Oiseaux, p. 47, PL xv, fig. 2 — Santa 
Maria, Perd; Paris Mus. 

Peruvian birds from various parts of the country, except the south- 
eastern corner, are relatively uniform or at least without differences 
associated with their distribution. The general characteristics are a 
relatively deep cinnamomeous clay-colored throat with blackish specks 
at the laterodistal angles of the feathers (the tips of the feathers in the 
middle are somewhat dusky but not so prominently so) ; the breast is 
marked with moderately broad, whitish, sagittate shaft-spots, broadly 
margined with hght ochraceous-brown; the lower under parts are paler 
with some grayish tinge usually present, and with narrow shaft-streaks 
of pale buff or whitish not always conspicuous but usually present and 
sometimes quite well marked; the pale band across the inner webs of 
most of the remiges is relatively light-colored but variable. The upper 
parts are rather rich rufous or brown, with the top of the head a little 
darker, though there is considerable variation in the exact tone. The 
ground color of the throat is also variable and sometimes is quite pale 
though always with a definite cinnamon-ochraceous tone and with the 
dusky specks as mentioned, at least on the lower portion. Birds from 
north of the Amazon, east to l^ebas, are no different, though they do not 
reach the extreme of olivaceous tone exhibited by some (but not aU) 
of the skins from south of that river. One example from Anayacu, 
between Pebas and Puerto Indiana, is rather darker on the throat than 

^Earlier papers in the present series comprise American Mnsenm Novitates Kos. 500, 509, 523, 
624, 638, 645, 658, 684, 646, 647, 668, 703, 728, 763, and 756. 
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the others and has the pectoral markings a little less prominent, but it is 
unusual. A Pebas bird, the most nearly topot 3 npical example of casteU 
naudi at hand, agrees with the general series of north-Peruvian birds* and 
helps to fix the allocation of the name. 

A long series from the region of Mt. Duida, Venezuela, and the upper 
Rio Negro, Brazil, are somewhat different, though they are decidedly 
closer to castelnaudi than to spirurus. Their ventral coloration averages 
browner and less olivaceous, while the throat has a decidedly reddish 
tone that is more intense than that shown by any other subspecies, 
though the area is less marked with dusky than in any other form. The 
pectoral spots average smaller and have more of a buffy tinge, the band 
across the inner webs of the rectrices averages more deeply cinnamome- 
ous, and the belly is less noticeably streaked. This form is so constant 
in its characters that it deserves recognition and will be found described 
below. It ranges from near the mouth of the Rio Negro on the right bank, 
northw’-estward to eastern Colombia, and shows its influence in north- 
eastern Ecuador. Skins from the lower Rio Negro are close to castel- 
naudi, but in the neighborhood of the Rio Suno there is a definite tend- 
ency toward the new form, as will be discussed below. 

Eastward along the south bank of the Amazon as far as the left bank 
of the Rio Madeira, there appears to be little distinction from castel- 
naudi. The Peruvian birds average somewhat larger, but the Peruvian 
series is larger and may show greater extremes; the measurements of the 
Brazilian birds are within the limits of the typical series. 

Thus males from Peni measure as follows: wing, 68-79 mm. (av., 
74.1); tail, 63-74 (av., 68.4); culmen from base, 11.75-15 (av., 13.5). 
Males from Teff6 and Rosarinho measure: wing, 69.5-73 (av., 71.3); 
tail, 63-72.5 (av., 67.5) ; culmen from base, 12.5-14 (av., 13.1). Females 
from Peni: wing, 65-73 (av., 68.8); tail, 58-67.5 (av., 62.6); culmen 
from base, 12-14 (av., 12.9). Females from Teff6 and Rosarinho: wing, 
66-70 (av., 68); tail, 62; culmen from base, 12.6-13.5 (av., 12.9). 

A single skin from Barao Melgago, on the upper Gy-Paran&, 
flowing into the Madeira from the east, also is not greatly unlike the 
Peruvian birds, although the throat is of a more ochraceous, less cinna- 
momeous, hue. This is a little surprising, in view of the fact that two 
skins from the valley of the Rio Roosevelt, a little to the eastward, are 
of a different sort and agree better with skins from the region between 
the lower Madeira and the Tapajoz. These, in turn, can not be referred 
to castelnaudi nor to cuneatus, having distinctive characters which are 
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not of an intermediate nature and which, therefore, suggest the descrip- 
tion of a second new form from this region. 

The lower Amazonian examples of cuneatus do not seem to be ex- 
actly like a single Bahian bird before me which, in turn, is quite compar- 
able to the two cotypes of Wied’s ^Wujicaudus^^ that probably also came 
from Bahia. The Amazonian specimens have larger bills and more of a 
buffy tinge on the throat, though the ^upper surface is less warmly 
colored. I suspect that cuneatus (sensu lato) is worthy of more study. 

In Perd, castelnaudi has been recorded previously from La Gloria, 
Chayavitas, Chamicuros, Santa Maria, and Shanusi, near Yurimaguas, 
and from some of the localities given below in the list of specimens 
examined. 


Glyphorhynchus spirurus albigularis Chapman 

GlyphorhynchiLS cuneatus aUngularis Chapman, 1923 (August 28), Amer. Mus. 
Novitates, No. 86, p. 18 — Mission San Antonio, Kio Chimor6, Bolivia; cf* ; American 
Mus. Nat. Hist. 

The whitish chin and throat and narrow whitish spots on the breast, 
together with the generally dull coloration of upper and under parts, 
are suflSiciently distinctive to mark this excellent form. The nearest 
taxonomic approach is found in the somewhat more warmly colored 
cuneatus of the Bahia-ParA region. 

Peruvian records, not included in the material examined, are from 
Candamo, Yahuarmayo, and Chaquimayo, all in the same general 
region of southeastern Perd. 

Glyphorhynchus spirurus rufigularis, new subspecies 

Type from Mt. Duida (Campamento del Medio), Venezuela; altitude 350 feet. 
No, 274,154, American Museum of Natural History. Adult male collected January 
20, 1929, by the Olalla brothers. 

Diagnosis. — Similar to Q. s. castelnaudi of northern Perd, but throat distinctly 
deeper rufous, less ochraceous; outer margins of remiges more rufescent in tone; 
general color of under parts browner, less tinged with olive; band across inner webs of 
remiges averaging darker ochraceous; size averaging smaller; bill averaging more 
slender. 

Compared with G. s. spirurus of the Guianas, the new form lacks the grayish tint 
of the forehead and has the throat much less distinctly marked with dusky tips on the 
feathers, which average more deeply rufescent; dark margins of pectoral feathers less 
heavy; pale band across inner webs of remiges averaging darker. 

Range. — ^Vicinity of Mt. Duida, Venezuela, ranging northeastward along the 
south bank of the Orinoco to the Rio Caura, southeastward along the left bank of the 
Rio Negro to Santa Isabel, Brazil, and on the right bank to near the mouth, westward 
to the eastern slopes of the eastern Andes in Colombia, and southwestward to portions 
of the upper Rio Napo in Ecuador where it merges with G. s. castelnaudi. 
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Descmption op Type.— Hind neck and mantle Argus Brown X Brussels Brown; 
top of head somewhat duller and darker; anterior margin of forehead with shafts 
inconspicuously paler; rump and upper tail-coverts light Chestnut. Lores whitish 
with narrow du^y tips; a narrow buffy superciliary line present; auriculars brown 
with pale shafts; malar region brownish ochraceous, with shafts basally whitish; 
fihin and throat somewhat more ruddy than clear Cinnamon-Rufous, with tips of 
feathers indistinctly dusky; breast dark Dresden Brown with sagittate shaft-spots of 
moderate width, pale buff; sides similar with reduced markings; flanks a little paler; 
belly pale Light Brownish Olive; under tail-coverts tinged with dark Sanford's 
Brown. Outer surface of primaries and secondaries near the color of the back; 
tertials light Chestnut; upper wing-coverts like the back; concealed portions of 
remiges sooty with a broad band (across the middle of the secondaries and all but 
the outer three primaries) light Cinnamon, formed by a triangular or quadrate spot 
on the inner webs of the respective quills, reaching the shaft only on the inner second- 
aries; a small stripe of similar color along the distal portion of the inner webs of 
the inner primari^ and outer secondaries; imder wing-eoverts white with an ochra- 
ceous tinge at the tips, except for a dark brown area along the carpal margin, similarly 
tinged with ochre at the tips; axillars white with broad olive-brown tips. Tail 
light Chestnut. Maxilla (in dried skin) blackish; mandible dark hom-color; feet 
dark browm. Wing, 72 mm.; tail, 64; exposed culmen, 11; culmen from base, 13.75; 
tarsus, 16.5. 

Remaeks. — Female similar but averaging smaller. Measurements 
of forty males show the wing, 68-74 mm. (av., 71.2); tail, 68.5-69 (av., 
64.4); culmen from base (twenty males), 12-14.75 (av., 13). Twenty 
females measure: wing, 61-70 (av., 65.8); tail, 51.5-68.5 (av., 59.1); 
culmen from base (ten females), 12.75-13.75 (av., 13). 

These measurements for both sexes average smaller than those of 
castelnaudi and particularly smaller than Peruvian examples of the latter 
form. Males from western Brazil, south of the Amazon, are about equal 
in size to the series of rufigularisy though the few females available from 
that region are larger than the average of the same sex of rufigularis. 
The measurements of castelnaudi are given in the discussion of that form. 

The rufous throat of the present form is a character best appreciated 
in an examination of series rather than of single birds, as is the browner 
coloration of the lower under parts. Single specimens may prove to be 
puzzling, since the palest extremes of rufigularis (or specimens in which 
the color of the throat has been diluted by stretching the skin of the 
region) may approach the darkest examples of castelnaudi, but these 
cases are uncommon. Most examples may be separated quite easily. 

Skins from the Amazonian slopes of the eastern Andes of Colombia 
have the throat at the maximum of deep reddish coloration, though this 
area is inclined to be a little more decidedly marked with dusky speckling 
at the tips of the feathers. Also the pale spots on the breast average a 
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little larger. This tendency (aside from the deep coloration) is, apparent- 
ly, in the direction of sublestus, which occupies the interior valleys and 
western coast of Colombia. One male from La Morelia, in fact, is espe- 
cially suggestive of suhlestus, though the throat is more deeply colored 
than in that form. A female from La Morelia is less like suhlestus. 
Incidentally, four specimens from Nicaragua show the transition 
between svblestus and pectoraliSf though the number of specimens is not 
great enough to warrant their precise allocation nor the definitions of 
ranges in that country. 

Specimens from the upper regions of the Rio Napo in Ecuador are 
the most difficult to place. A few examples from the lower Napo are 
quite comparable to Peruvian birds and three skins from below San Jos4 
are likewise closest to that form. One male from the lower Rfo Suno 
may be matched in the Peruvian series, but two females from the same 
given locality (though collected on different dates) and three males and 
two females from the upper Sxmo, above Avila, are all decidedly closer 
to rufigularis, though they are not quite typical. A male and a female 
from the lower slopes of Mt. Sumaco, nearby, show some inclination 
toward suhlestiLS of the western slopes of the Andes, though they are far 
from typical of that subspecies. Evidently the three forms have their 
ranges meeting in this general region and the proper delimitation of each 
must await good series from many different localities thereabouts. 

Glyphorhynchus spirurus inomatus, new subspecies 

Type from Lago Andir^, Villa Bella Imperatrlz, south bank of the Rio Amazonas, 
Brazil. No. 278,030, American Museum of Natural History. Adult male collected 
September 15, 1930, by the Olalla brothers. 

Diagnosis. — Similar to 0, s. castelnaudi of northern Perd, but pale markings on 
breast confined to the upper portion where they are much reduced in size and some- 
what more deeply buff ; feathers of chin and throat more broadly and evenly margined 
terminally, and with these margins browner, less blackish ; general color of under parts 
browner, less olive. The brownish ventral color is matched by some rufigularis which 
has deeper rufous, less margined throat-feathers and broader pectoral markings, and 
also has paler wings and tail; spirurus has a paler general color, a much more broadly 
spotted breast with darker margins, more dusky margins on the throat, a grayish fore- 
head, and broader superciliaries; cuneatus has a paler throat, a lighter back, broader 
pectoral spots, and broader superciliaries; aJbigularis has a much whiter throat, 
whiter pectoral markings, and a much paler general color; pectoralis and suUestus 
have much coarser markings. 

Range. — South bank of lower Amazon from the left bank of the Tapajoz to the 
right bank of the Madeira, extending up the latter and its lower tributaries to include 
the Rio Roosevelt. 

Description op Type. — Mantle Amber Brown X Argus Brown; top of head 
darker; rump and upper tail-coverts light Chestnut; lores with pale buffy centers and 
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dusky tips; a narrow superciliary line of deep buff from lores to sides of occiput; 
auriculars dusky brown with buffy shafts on lower portion; malar region spotted in 
appearance, with dark brown margins and small shaft-spots of buff; chin and throat 
Clay Color with relatively broad even margins of the color of the breast; breast warm 
Dresden Brown, unmarked on lower portion and on sides but with upper portion 
varied by relatively small, sagittate shaft-spots of light buff; flanks a little lighter 
than sides; belly still paler, \mmarked; under tail-coverts tinged with deep Cinna- 
mon, at least distally, and with pale shafts. Wings externally near Auburn; concealed 
portions sooty with a light Cinnamon-Buff band formed by a triangular or quadrate 
patch on the inner margins of the inner w^ebs of all the primaries except the outer 
three and on all the secondaries, evanescing on the inner ones; upper wing-coverts 
Auburn X Argus Brown; under wing-coverts and axillars white but with a brownish 
area along the carpal margin. Tail, Bay; maxilla blackish (in dried skin); mandible 
pale gra 3 dsh hom-color; feet dull blackish. Wing, 66.5 mm.; tail, 65; exposed cul- 
men, 11.5; culmen from base, 13; tarsus, 16. 

Remaeks. — F emales similar to the males; no difference in size 
between the sexes demonstrable at present. The males of the series at 
hand measure: wing, 66,5--72 mm. (av., 68.6); tail, 62-70 (av., 65.9); 
culmen from base, 12.75-14 (av., 13.2). The single topotypical female 
has the wing, 68.5 mm.; tail, 65; culmen from base, 14. 

There is some variation in the coloration of the upper parts, as there 
is in the other members of the group. The type is one of the more richly 
colored examples in this respect. On the under side, however, there is 
little variation and the broad, evenly colored, relatively light-hued, 
terminal margins of the ochraceous throat-feathers, the unstreaked 
brownish belly, and the but moderately spotted chest are features not 
found, at least in combination, in other forms of the species. 

A male from ''Camp 8,” Rio Roosevelt, and a female from Morinha 
Lyra are closer to inomatus than to other forms and are best referred to 
it for the present. A third female from Barao Melgago, on the Gy- 
Paran4, is quite distinct. It has been discussed in more detail under 
castelnavdi. 

Specimens Examined 

O. s. spirurus. — ^French Guiana; Cayenne, 1 (?); Ipousin, 2 d*, 1 9 . Dutch 
Guiana: Paramaribo, 1 cf. British Guiana: Kamaku^, 3 cf, 1 9 (?); Tumatu- 
mari, 3 cf, 1 d* (?), 7 9 ; Minnehaha Creek, 1 cf , 1 9; Potaro Landing, 7 cf , 2 9 ; 
Tukeit, 1 d*; (no locality), 1 (?). Brazil: Faro (San Jos6), 4 cf, 3 9 ; (Boca Rio 
Paratucti), 2 cf ; (CastanhaJ), 4 cf ; (Serra do Espelho), 1 9 . 

G. s. rt^uioris.— V enezuela: Mt. Duida, Campamento del Medio, 3 cf (incl. 
type); Playa del Rio Base, 4 cf , 3 9 ; Caflo Le6n, 4 cf; Rio Pescada, 1 cf ; Cafio 
^co, 3 cf ; Valle de los Monos, 2 9 ; Foothills Camp, 3 cf , 1 9 ; (western) foot of 
Mt. Duida, 3 9 ; Esmeralda, 1 cf , 3 9 ; Rio Cassiquiare, © Merey, 4 9 ; opposite 
El Merey, 8 cf , 3 9 ; Solano, 2 cf , 2 9 ; Buena Vista, 19; Rio Orinoco, mouth of 
Rio Ocamo, 8 cf , 7 9 ; opposite mouth of Rio Ocamo, 4 cf , 1 9 ; Suapure, 1 cf , 1 9 ; 
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Rio Caura, La Uni6n, 3 cf; Rio Cunucunum^, Boca de Sina, 1 9. Colombia: 
Rio Uaup6s, opposite Tahuapunto, 1 9; “Bogota,” 1 (?); Plorencia, 2 cf, 1 9; 
Villavicencio, 1 cf; La Morelia, 1 cfi 1 9. Brazil: Rio Uaup4s, Tahiiapunto, 
8 cf, 6 9 ; lanarete, 1 cT; Rio Negro, TaM, 7 &,Z 9 ; Santa Isabel, 1 cf; Yucabi, 

4 cf,* Tabocal, 1 cf; Tinahy, 1 cf; San Gabriel, 1 Mt. Curycuryari (500-1800 
ft.), 4 cf , 6 9 , 1 (?); Muirapinima, 1 cf, 3 9 . Ecuador: Rio Snno, above Avila, 

3 cf , 2 9 ; lower Rio Suno, 2 9 • 

Q. s. caatelnavdi. — ^PbriS^: Pebas, 1 cf*; Anayacu, 1 cf ; Puerto Indiana, 3 cf , 
2 9 ; Orosa, 5 cf , 4 9 ; Sarayacu, 2 9 ; Lagarto, Rio Ucayali, 7 cf , 3 9 ; Santa Rosa, 

5 cf , 1 9 ; Puerto Bennddez, 1 cf S 3 9^; Chanchamayo, 19^; La Merced, 1 9 ; 
Tulumayo, 1 cf , 1 9 ; Rio Seco, west of Moyobamba, 1 9, 1 (?). Ecuador: mouth 
of Lagarto Cocha, 1 cf ,* mouth of Rio Curaray, 3 cf, lower Rio Suno, 1 cf ,* below 
San Jos6, 2 cf , 1 9 • Brazil: Teff6, 4 cf , 1 9 ; Rio Madeira, Rosarinho, 6 cf , 3 9 , 
2 (?) ; BarSo Melgago, 19. 

O. s. alhigularis. — Bolivia: Mission San Antonio, 1 cf (tyTpe); mouth of Rio 
San Antonio, 1 cf ,* Tres Arroyos, 1 cf. PejrtJ: Rio Tavara, 1 cf ; Rio Inambari, 
2 cf , 1 9 ; La Pampa, 1 cf , 1 9 ; Astillero, 1 9 . 

G. 8. inomatus. — Brazil: Rio Madeira, Igarap6 Auard, 1 cf ; Rio Amazonas, 
Villa Bella Imperatriz (Lago Andird), 5 cf (inch type), 1 9 ; (Boca Rio Andird), 
2 cf; Rio Tapajoz (left bank), Igarapd Brabo, 1 9; Rio ]^osevelt, ‘'Camp 8” 
(6th of March Rapids), 1 cf ; Morinha Lyra, 1 9 • 

G. s. cuneatu8. — Brazil: “Bahia,” 1 (?); “Brasilia,” 1 cf, 1 9 (cotypes of 
^^ruficavdua”); Utinga, near Pard, 2 cf, 1 9; Peixe Boi, 1 9; Rio Tocantins, 
Mocajuba, 1 cf , 2 9 ; Baido, 4 cf , 2 9, 1 (?); Rio Xingii, ViUarinho do Monte, 

4 cf , 3 9, 1 (?); Porto de Moz, 1 9 ; Rio Tapajoz (right bank), Santarem, 2 (?); 
Caxiricatuba, 1 cf , 1 9 ; TauarJ-, 2 cf ; Ilhade Coata, 1 9 - 

G. 8. suhlestus, — ^Ecuador: Mindo, 2 cf , 1 9 ; La Chonta, 1 cf ; Gualea, 1 9 ; 
Rio de Oro, 1 9, 1 (?); Cerro Manglar Alto, 1 9; lower Sumaco, 1 cf ^ 1 9^. 
Colombia: Choco, 1 9; San Josd, 1 cf , 2 9; Noanamd, 1 cf; Barbacoas, 3 cf; 
Buenavista, Narino, 1 9, 1 (?); Alto Bonito, 2 cf , 1 9 ; Puerto Valdivia, 1 9 ; 
Gallera, 2 9; Cocal, 1 cf; Rio Salaqui, 1 9. PanamX: Boca de Cupe, 1 cf , 1 9 ,* 
east slope of Mt. Tacarcuna, 2 cf , 1 9 , 1 (?); El Real, Rio Tuyra, 3 cf , 3 9 ; (Lion 
Hill), 1 cf, 1 9. Costa Rica: (no locality), 1 cf; Reventazdn, 1 9; Bonilla, 
1 cf ; Rio Matina, 2 cf^; Palmar, 1 (?)^. 

G. 8. pectoralis. — Guatemala: (no locality), 9 (?)^; Los Amates, 1 cf^. 
Mexico: Tolosa, 1 9. 

G. 8. pectoralis X suhlestiLS. — Nicaragua: Rio Tuma, 1 9 ; Tuma, 1 9 ; Los 
Sabalos, 1 cf , 2 9 . 

Sittasomus griseicapillus aequatorialis Ridgway 
Sittasomua aequatorialis Ridgway, “ 1891 ” = 1892, Proc. U. S. Nat. Mus., XIV, 
p. 509 — Guayaquil, Ecuador; U. S. Nat. Mus. 

A small series of seven birds from the Pacific side of the Andes in 
northwestern Peril is easily identifiable as belonging to the west-Ecuado- 
rian subspecies, hitherto recorded from Lechugal in the same region. 


^Specimens in Field Mueeum of Natural History* Chicago. 
*Not typical. 
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Sittasomus griseicapillus amazonus Lafresnayo 
SiU(i8omu8 Amazonus Lapresnaye, 1850, Rev. Mag. ZooL, (2) II, p. 590 — 
Upper Amazoii, Castelnau Expedition =Peniviaiii Amazon j Paris Mus. 

Sixteen birds from various localities in Peril, east of the western 
range, show no striking differences among themselves, though there is 
some variation of an individual nature. Thus, the light-colored band 
across the inner webs of the remiges is sometimes strongly ochraceous 
buff and sometimes nearly white, though the under wing-coverts and 
axillars are regularly whitish, without much buffy tinge. The lower 
mantle is warm brown, sometimes overlaid with an ashy grayish tone 
at the tips of the feathers, but the anterior portion of the mantle usually 
shows a more decided and darker gray or olive-gray hue like the hind 
neck and the top of the head. 

Records from Perd assignable to amazonus are from Garita del Sol, 
San Emilio, Monterico, Amable Maria, Ropaybamba, Yurimaguas, 
Huambo, and upper Ucayali, in addition to Huachipa from which 
material has been examined. 

East-Ecuadorian birds are comparable to the Peruvian series and 
show no appreciable differences. Skins from the left bank of the Rio 
Negro, Brazil, from near the mouth to the source, and also from the 
western side of the Cassiquiare, are hardly distmguishable from Peruvian 
birds. Possibly the top of the head averages a little grayer and less 
olive-tinged and the band across the remiges more decidedly whitish, but 
some examples are indistinguishable. 

Similarly, skins from both banks of the lower Madeira, the left 
bank of the Tapajoz, the region of the Amazon between the Tapajoz 
and the Madeira, and the right bank of the Xingli are quite like Peruvian 
birds, without any decided ochraceous color on the axillars and under 
wing-coverts though with some variation in the color of the wing-band. 
Traces of buff on the coverts and axillars are developed in several skins 
from northern Matto Grosso, in a region approaching the range of gris&i- 
capillus which has a quite deeply colored wing-lining. On the other 
hand, skins from the right bank of the lower Tapajoz have decidedly 
ochraceous coloring beneath the wing and on the wing-band, agreeing 
closely with skins from Faro and from Mt. Roraima in this respect. So 
constant and noticeable is this difference north of the Amazon, that the 
form thus marked is worthy of recognition. Accordingly, it may be known 
as follows. 
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Sittasomus griseicapillus axillaris, new subspecies 

Type from SSo Jos6, near Faro, Rio Jamundd, Brazil. No. 284,025, American 
Museum of Natural History. Adult male collected January 10, 1931, by the Olalla 
brothers. 

Diagnosis. — Similar to S. g. amazonuB of Perd, but asdllars and under wing- 
coverts distinctly ochraceous instead of whitish; outer margins of outer remiges more 
rufescent; upper mantle more strongly rufescent; size slightly smaller. 

Range. — North bank of the Amaizon at Faro, ranging northward at least to the 
vicinity of Mt. Roraima and crossing the Amazon to the south bank in a limited area 
on the right bank of the Tapajoz. 

Description op Type. — ^Top of head Dark Grayish Olive; mantle warm Brussels 
Brown, clearer on lower portion; rump and upper tail-coverts dark Sanford’s Brown. 
Lores and sides of head a little paler and grayer than the crown; breast and sides 
lighter than Deep Grayish Olive; chin and throat still lighter; belly tinged with buff; 
flanks washed with brown at the tip; under tail-coverts bright Hazel. Primaries and 
secondaries largely blackish; a broad band of Pinkish Buff across the middle or sub- 
basal portion of the wing formed by a triangular or squarish patch on the inner webs 
of the quills from the fourth primary (from the outside) to the innermost secondary; 
outer margins of primaries Sayal Brown to Cinnamon- Rufous; tertials and outer 
margins of inner secondaries Ferruginous X Hazel; an ochraceous spot on the inner 
webs of the inner primaries near the tips, deepening in color and crossing the shafts 
on the secondaries to form a broad rufous terminal band; the blackish ground-color 
of the remiges reaches the outer margins on the inner primaries and outer secondaries, 
forming a blackish patch visible on the closed wing; axillaries and under wing-coverts 
largely Ochraceous-Buff; lesser upper wing-coverts like mantle; median and greater 
series fuscous, with outer margins like the back. Maxilla (in dried skin) brownish 
black; mandible pale; feet dull brownish. Wing, 85,5 mm.; tail, 79; exposed cul- 
men, 13.5; culmen from base, 18; tarsus, 17.5. 

Remarks. — Females like the males but smaller. Wings, 70-78 
mm.; tail, 68-79; culmen from base, 16.5-18; tarsus, 15.5-16.5. 
The males measure: wings, 76-87 mm.; tail, 73-82; culmen from base, 
16.5-18.5; tarsus, 16-18.5. 

The Faro and Roraima birds are quite uniform in the decided 
ochraceous color of the under wing-coverts, axillaries, and wing-bar. The 
bright color of the outer margins of the remiges is subject to little varia- 
tion, though the dusky patch, visible on the closed wings of numerous 
skins, including the type, is sometimes withdrawn from the extreme 
margin which is then colored like the rest of the marginal area. 

The birds from the right bank of the lower Tapajoz probably are 
referable to axillaris. The axillars, under wing-coverts, and wing- 
band are certainly more ochraceous than those of the birds from the east 
and west, though some of them are not so strongly marked as the Faro 
and Roraima birds. The other characters also show an approach toward 
axillaris. Apparently there is a contact between this area and the 
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range of axillaris, north of the Amazon, that is not existent at other 
places. 

I have seen no skins from the Guianas nor from Manaos and did not 
note the characters of axillaris in a skin from the Eio Branco examined 
several years ago. Nevertheless, I would expect the range of axillaris 
to include these outlying regions. The record from Suapure, Rio Caura, 
Venezuela, is of doubtful reference and must await examination of the 
specimens. 

Specimens Examined 

S . g . aeguatorialis — ^Ecuador: Guayaquil, 1 “ « 9 ; Chongocito, 2 cT, 1 9 ; 

Alamor, 3 d^, 1 9; Pullango, 2 Guainche, 1 d; Chone, 1 cT, 1 9; Casanga, 
Aimendral, 1 cf; ^nta Rosa, 1 cf, 1 9: Cebollal, 2 d; Babahoyo, 1 *^d”= 9. 
PsEti: Palambla, 1 cf, 1 9 ; Paletillas, 1 o’, 1 9 ; Milagros, 2 d,l 9 . 

S. g. armzonm, — ^pERt^: Rio Tavara, 1 9,* mouth of Rio Urubamba, 1 d ; 
Lagarto, upper Ucayali, 2 cf , 2 9 ; Huachipa, 1 1 9^* Uchco, 1 d ; Rio Seco, 

west of Moyobamba, 1 9 ; Jaen, 1 d ; Perico, 3 cT, 2 9 ; Lomo Santo, 1 cf, 1 9 . 
Ecuador: Rio Suno, above Avila, 1 d ', mouth of Rio Curaray, 2 cT, 1 9 ; Zamora, 
3 9 . Venezuela: Rio Huajmia, junction with Rio Cassiquiare, 2 cf , 2 9 . Colom- 
bia: Rio Uaup^s, opposite Tahuapunto, 1 d - Brazil: mo Negro, Mt. Curycury- 
ari, 1 d ; Yavanari, 1 d ; Yucabi, 1 9 ; Igarap6 Cacao Pereira, 1 d ; Matto Grosso, 
Monte Cristo, 1 o’; Vilhena, 1 c?; Utiarity, 1 d ; Rio Roosevelt, Infemas Rapids, 
1 9 ; Rio Madeira, Rosarinho, 2 d ; Borba, 1 c?*, 1 9 ; Igarap6 Auard, 2 o’; Rio 
Amazonas, Villa Bella Imperatriz, 3 d ; Rio Tapajoz Qeft bank), Boim, 1 d ; 
Igarap^, Brabo, 4 d*, 3 9 ; Igarap6 Amorin, 1 d , 1 9 ; Limoal, 1 d ; Rio Xingd, 
Tapard, 6 d, 1 9 . 

S, g. axillans.— Brazil: Faro, 1 d; Faro (Castanhal), 5 d, 1 9; (SSo Jos4), 
5 d (incl. type), 1 9 ; (Boca Eio Paratucd), Id*; (Serra do Espelho), Id*; Rio Tapajoz 
(right bank), Aramanay, 1 d*; Caxiricatuba, 2 d*; Piqiiiatuba, 1 d*; Tauarjr, 
1 d*, 3 9 . Venezuela: Mt. Roraima, Paulo, 1 d*, 2 9 ; Arabupu, 2 d*, 1 9 . 

Deconychura longicauda cozmectens Zimmer 

Deconychura longicavda connedensZi&mRR, 1929 (May 18), Field Mus. Nat. Hist* 
Publ., Zool. Ser., XVII (1), p. 8— Puerto Bermddez, Rio Pichis, Peni; d ; Field 
Mus. Nat. Hist. 

A specimen from Pomar§. adds another locality to the known range 
of the form in Peril, and five examples from Mt. Duida, the Cassiquiare, 
and the right bank of the upper Rio Negro carry the range northeast- 
ward for a considerable distance. 

These six birds agree fairly well among themselves, but two ex- 
amples from eastern Ecuador, about which I have commented in an 
earlier paper (1929, Field Mus. Nat. Hist. Publ., Zool. Ser., XVII (1), 
p, 10), are distinctly darker above and more olivaceous below, with the 

iSpeeimens in Field Museum of Natural History, Clucago. 
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pectoral markings larger and the belly more distinctly marked with pale 
spots. In fact, as noted in my earlier paper, these birds are somewhat 
closer to typica of Costa Rica in general appearance, though a little 
larger. The pronounced streaking on the top of the head, however, is a 
point of resemblance to connectens^ which is of similar size. In view of the 
intermediate character of these Ecuadorian birds, a larger series will be 
required to determine their correct assignment. 

Deconychura longicauda pallida Zimmer 

Deconychura longicauda pallida Zimmer, 1929, Field Mus. Nat. Hist. PubL, Zool. 
Ser., XVII (1), p. 6 — ^Hyutanahan, Rio Purds, Brazil; cT; Carnegie Mus. 

A female from Astillero, southeastern Peril, belongs to this relatively 
dull-colored form and constitutes the first record of it from Peril. 

A small series of eight skins, from as many distinct localities in 
Brazil south of the Amazon, shows considerable variation in color, and 
no two of the skins are exactly alike. A male from the left bank of the 
Rio Madeira is rather richly colored and very close to connectens, though 
the brown margins of the pectoral spots are not quite so dark. A bird 
without given sex, from the upper Rio Roosevelt, is distinctly browner 
with a more deeply colored throat and may represent an unknown form. 
A male from the right bank of the lower Madeira is duller than the left- 
bank example, while a female from the left bank of the Tapajoz is 
intermediate between the other two. A male from Villa Bella Imperatrfz, 
geographically between the Madeira and the Tapajoz, is darker and more 
olivaceous, and approaches a specimen of longicauda from Faro, north 
of the Amazon. The female from Astillero, Peril, is very like the bird 
from the right bank of the Madeira, though very slightly paler and duller. 
A male from Teff6 is still paler, though of the same general style of 
coloration. 

A male from the Rio Iriri and a male from the right bank of the 
Xingii are whiter on the throat than any of the others mentioned; the 
Xingii bird, furthermore, has the pectoral spots decidedly broader, where- 
as the Iriri skin has the under tail-coverts unusually strongly rufescent. 
Birds from the region between the right bank of the Tapajoz and the 
Par^ district were noted in my earlier paper {tom- citf p. 8) as having 
whitish throats, but one of them was found to have the ventral markings 
xmusually linear, just the opposite of the present Xingii example. A 
good series from this region is needed to determine the constancy of the 
whitish throat, though it appears to be of some stability. 
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Specimens Examined^ 

D. Z. longicauda, — Beazil: Faro, 1 cf. 

D. Z. pallida.— B-RAZiiui Rio Xingd, Porto de Moz, 1 cf; Rio Iriri, Bocca de 
Cumd, 1 cf; Rio Tapajoz (left bank), Igarap4 Brabo, 1 9 ,* Rio Amazonas, Villa 
Bella Imperatriz, 1 cT; Rio Madeira (right bank), Igarap6 Auar4, 1 cf; (left bank), 
Sto. Antonio de Guajard, 1 cf; Teff4, 1 cf ; Rio Roosevelt, [6th of March Rapids]^ 
1 (?). PeriJ: AstiUero, 1 9. 

D. 1. connectens.—P^B,t: Pomard, 1 9. Ecuador: Sabanilla, 1 Cutucuo, 
1 [9p. Brazil: Rio Negro, Mt. Curycuryari, 1 d; Tatd, 1 9; Rio Uaupds, 
Tahuapunto, 1 9 . Venezuela: Rfo Cassiquiare, Solano, 1 9 ; Rfo Huaynla, 1 9 ; 
Mt. Duida, Esmeralda, 1 9 . 

D. 1. typica. — Panam.4: Almirante, 1 d; Rio Calov4vora, 1 9- Costa Rica; 
El Pozo de Terraba, 1 d] Hacienda La Iberia, 1 cf ; Puerto Jimenez, 1 cf, 1 9 ; 
Volcan (de Aso), 1 d- 

Deconychixra stictolaszna secunda Hellmayr 

Deconychura secunda Hellmayr, 1904, BuU. Brit. Om., Club, XIV, p. 51 — Rfo 
Coca, upper Rfo Napo, eastern Ecuador; “ 9 ” = c? ,* Rothschild collection, American 
Mus. Nat. Hist. 

I have not yet been able to examine the type of this form but a 
number of additional specimens from Peril and western Brazil confirm my 
earlier conclusions about the identity of this bird [1929, Field Mus. Nat. 
Hist. Publ., Zool. Ser., XVII (1), p. 15]. In conformity with the distribu- 
tional pattern of various other species of the Dendrocolaptidae, the 
Peruvian form ranges through eastern Ecuador to the upper Eio Negro, 
Brazil, and the region of Mt. Duida. One skin from Tabocal and one 
from Mt. Duida agree with the Peruvian birds in the relatively rufescent 
back, brownish head, deeply colored uropygium, wings, tail, and under 
tail-coverts. Four birds from Teff4, south of the Amazon, carry the 
range eastward beyond the Juru&. The variations in the series of eight 
birds now before me reduce the probability that the birds from the lower 
Purtis belong to a distinct subspecies, as I once {tom. dt., p. 17) suspected; 
they probably belong to the present form. Recorded in Peril only from 
Chamicuros and Puerto Bermiidez. 

Specimens Examined^ 

D. 8. stictolaeina. — ^Brazil: Rio Madeira (right bank), IgarapI Auar^L, 1 9 ; Rio 
Amazonas, Villa Bella Imperatriz, 1 cf, 2 9 ; Rio Tocantins, 1 [ 9 ]. 

D. 8. darior. — ^Brazil; Faro, 1 d^ 

D. 8. secunda. — ^Brazil: Teff<S, 2 cf , 2 9 ; Rio Negro, Tabocal, 1 9 . Venezuela: 
Mt. Duida, Valle de los Monos, 1 9 . Peri5: Puerto Indiana, 1 d ; Anayacu, 1 9 ; 
Poinar4, 1 (? = cf). 


'Excluding those listed in my review of the genus {tom. cit., pp. 17, IS) and not since reSxamined. 
*Not typical. 

’Exoludmg those listed in my review of the genus {tom cit.^ p. 18). 
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Margarornig squamigera squamigera (D’OrbignyandLafresnaye) 
Aimbates) aquamiger D’Oebignt and Lafrbsnatb, 1838, Mag. Zool., VIII, 
Cl. II, p. 14— Ayupaya, rep. Bolivia— near Palca, Prov. Ayopaya, Bolivia): Mus. 
Comp. Zool., Cambridge. 

The only record of the typical subspecies from Perd is that of a 
female from Limbani, in Field Museum of Natural History, Chicago. 

Margarornis squamigera peruviana Cory 
Margaromis perktta peruviana Cory, 1913, Field Mus. Nat. Hist. Publ., Orn. 
Ser., I, p. 291 ^Tambo Ventija, ten miles east of Molinopampa, Perd; cf ; Field 
Mus. Nat. Hist. 

Examination of a fairly large series of Peruvian, Ecuadorian, and 
Colonibian specimens confirms my belief in the validity of the central 
Peruvian subspecies although, it must be admitted, occasional specimens 
defy the rules and show considerable resemblance to perlata. 

Taken as a series, the central Peruvian birds are decidedly more 
yellowish on throat, superciliary stripe, and the spots of the breast and 
lower under parts, and rarely does a specimen from the northern coun- 
tries show a depth of color approaching the average of the central Peru- 
vian examples; none of the latter is as whitish as the extremes of perlata 
although some specimens are like the more yellowish skins of that form. 
A specimen of this sort is a male from Cedrobamba, Urubamba Valley, 
which is less yellowish below and on the superciliary line than some ex- 
treme northern examples, but the bird is in molt and some of the new 
feathers are a little brighter in color. A female from the same locality is 
paler than normal, and not so deeply yellowish as typical peruvianus, 
but is brighter yellow than many Ecuadorian and Colombian specimens. 
Carriker has recorded two skins from Huacapistana and three from 
Auquimarca which are said to be similar to Ecuadorian and Colombian 
birds, but four specimens now before me from Maraynioc and Rumicruz, 
in the same general region, are brighter yellow than the brightest bird I 
have from the northern coimtries. The light-colored examples from 
central Peril must, therefore, represent the extreme of individual varia- 
tion in a form which, ob'idously, is not perfectly constant. 

One characteristic of a little diagnostic value may be mentioned. In 
perlata, the spots on the belly are inclined to be wider than in peruviana 
(the entire feather appears to be wider), and though some of the skins of 
perlata have these marks relatively narrow, none of eleven skins of peru- 
viana examined in this particular reference has them so broad, except 
one immature specimen which, like the Juvenals of perlata, has the 
ventral markings more coarsely developed than in the adults of the 
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respective form. The criterion is not safe for unrestricted usage but is 
helpful as an adjunct. 

Records from Peril which belong to peruviana are from Cutervo, 
Tamiapampa, Atu6n, Huacapistana, and Auquimarca, together with the 
localities from which material has been examined. 

Margaromis squaxuigera perlata (Lesson) 

SittasomiLS perlatua Lesson, 1844 (August 11), Echo du Monde Savant, XI, No. 
12, p. 275 — Colombia. 

Two males and two females from El Tambo, above Palambla, Peril, 
are very decidedly referable to the Ecuadorian-Colombian form. One 
female from Palambla and a male from Taulis, both localities on the 
western side of the western Andes, are more yellowish, not so deeply 
tinted as normal central Peruvian birds but matched by the brightest 
examples from farther north. The abdominal spots are very broad in all 
of these, agreeing with many of the northern birds but exceeding any 
adults of peruviana. Obviously, perlata extends down the western side 
of the western Andes from its recorded range in the adjacent parts of 
Ecuador and Colombia, but is kept from connection with peruviana by 
the arid cafion of the Marafi6n. 

There are no other Peruvian records. 

Specimens Examined 

M. 8, squamigera. — ^Bolivia: Incachaca, 3 9 ; Cocapata, 1 (?); Rio Aceramarca, 
1 cf, 1 9 - Per^: Limbani, 1 9 ^ 

M. 8. peruviana. — ^Peri&: Tambo Ventija, 3 (incl. type), 4 9 ; La Lejia, north 

of Chachapoyas, 4 cf, 2 9 ; mountains near Panao, 3 cTS 3 9^; Rumicruz, Junin, 

1 cT, 1 (?); Maraynioc, 2 cf, 1 (?)“; Cedrobamba, 1 cT, 1 1 9 ; Torontoy, 19®. 

M. 8. perlata. — ^PERt;; El Tambo, 2 cf, 2 9; Taulis, 1 cf; Palambla, 1 9. 
Ecuador: near Quito, 1 (?); Macas region, 1 (?), Oyacachi, 2 cf, 2 9 ; upper Sumaco, 

2 cf , 1 9 ; above Baeza, 1 cf ; Baeza, 2 c?*, 1 9 ; Asilan, Rio Upano, 1 (?); Taragua- 

cocha, 1 cf*,! (?); El Chiral, 1 c?; Salvias, 1 d; above Papallacta, 1 9- Colombia: 
Almaguer, 1 cT,! 9, 1 1 9S 1 cf®; Cerro Munchique, 2 cT, 1 9)2 (?), 19®; 

Valle de los Pappas, 1 cf,2 9)10^®, 1 9®; Laguneta, 4 <f; Santa Isabel, 1 cT, 2 9 , 
1 cf®; El Piflon, 1 cf, 1 9; “Bogotd,” 2 1 9^1 9®. Venezuela: Nevados, 

1 9 ; Conejos, 1 cf ; Valle, 1 cf ; Sinor, 1 cf ; Culata, 1 1 9 ®. 

Fremnomis guttuligera (Sclater) 

Thripophaga guttuligera Sclater, 1864, P. Z. S. London, p. 167 — ^in Nova 
Granada interiore = Bogota, Colombia; British Mus. 

Margaromis guUaia Lawrence, “1865 (May) ” = 1867, Ann. Lyc. Nat. Hist. 
N. Y., Vni, p. 128 — Quito, Ecuador. 


iSpecimeos in Field Museum of Natural History, Chicago. 
^Specimens in U. S. National Museum, Washington. 
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Hitherto recorded from Peril only from the Urubamba Valley. 
Several additional skins from other localities are now at hand and show a 
probable line of connection along the Central Andes, broken by the 
canon of the Marafl6n, without the differentiation of any subspecies. 

Specimens Examined 

P. guttvligera, — Colombia: Anolaima, 1 c?; Aguadita, 1 cf; Subia, 1 cf ; San 
Antonio, 1 cf, 2 9 ; La Palma, 1 &; Bogota region (Choachi, Cunday, El Badio), 3 
(?). Ecuador: Quito, 1 (?) (type of guttata); lower Sumaco, 2 cf, 3 9; Baeza, 
1 c?*, 1 9 ; below Baeza, 1 9 ; Sabanilla, 1 (?). PKRti: Chaupe, 1 cf, 1 9 ; La Lejia, 
1 cT; Chelpes, 1 9 ; Idma, 1 cf . 

Premnoplex bnmnescexxs bruimescens (Sclater) 

Margaromia hrunnescens Sclater, 1856, P. Z. S. London, XXV, p. 27, PI. CVI 
— Bogota,* British Mus. 

The tjrpical subspecies is relatively variable and throughout its 
known range in Colombia, Ecuador, and northern Pen! shows no 
localized differentiation. Some skins are quite richly colored and others 
are paler with a variable amount of light-colored shaft-streaks on the 
mantle, never very prominently developed. The paler skins are more 
inclined to show this obsolete streaking than the more richly colored 
examples. Some specimens, such as three from the Macas region of 
eastern Ecuador, are particularly deeply colored, but they are matched 
by other birds from Gallera, Colombia, and lower Sumaco, Ecuador, 
while still others from various localities show every degree of intergrada- 
tion between these extremes and the pale opposites. Pale spots near the 
tips of the upper wing-coverts appear irregularly in examples of all 
degrees of coloration. 

Except for the specimens listed below, the only Peruvian record is 
from Huambo. 

Premnoplex bruxmescens stictonotus (Berlepsch) 

Margaromis stictonota Berleu»sch, 1901, Jour. fUr Om., XLIX, p. 95 — Chaco, 
Yungas of La Paz, Bolivia; cf ; Berlepsch CoU., Frankfort Mus. 

A male from Santo Domingo and another of the same sex from below 
Limbani, southeastern Peril, add two localities to the meager Peruvian 
records of this form. Previously, four females from Huaynapata, noted 
by Berlepsch and Stolzmann, furnished the sole evidence of the occur- 
rence in this country. 

The two birds in hand agree in general respects with a male from 
Locotal and a female from Roquefalda, Bolivia, though there is much 
variation in the tone of coloration. The Roquefalda female is the deepest 



16 AMERICAN MUSEUM NOVITATES [No. 757 

hued. Apparently there exists the same degree of variation that occurs 
in brunnescens. 

Specimens Examined 

P, 6. brunnescens . — Colombia: east of Palmira, 2 d'; San Antonio, 1 9, 1 (?); 
Gallera, 1 (?); Aguadita, 1 d; Salento, 1 (?); El Roble, 1 d; “Cauca,” 1 (?); 
Cerro Munchique, 1 d] Salvias, 1 9 ; Cocal, 1 d^t 1 (?); Bogota., 1 d^; La Florida, 
1 Ecuador: lower Sxunaco, 7 cr,3 9; belowSan Jos4, 4 0^,2 9; Mindo, 2 cf, 
1 9; below Mindo, 1 d; Zaruma, 2 d, 1 9, 1 (?); below Baeza, 1 9; Macas 
region, I d,2 (?); Zamora, 1 cf; El Chiral, 2 d,l 9 . PeriJ: La Lejia, 1 cT, 1 9 ; 
Huachipa, 1 Vista Alegre, 1 d\ 

P. b. sticUmotus . — Bolivia: Locotal, 1 d; Roquefalda, 1 9 ; Yimgas of Cocha- 
bamba, 1 cf®. pERtJ: Santo Domingo, 1 d) below Limbani, 1 d- 

Sclerurus aJbigularis zamorae Chapman 

Sderurus alhigularis zamorae Chapman, 1923 (August 28), Amer. Mus. 
Novitates, No. 86, p. 17 — ^Zamora, eastern Ecuador; 9 ; American Mus. Nat. Hist. 

There appears to be no definite distinction between Peruvian and 
Ecuadorian examples of this subspecies, although a greater series may 
show some concentration of characters suflScient to warrant a separation. 

Two birds from the Rio Chinchipe are essentially like Zamora speci- 
mens, which are not, in themselves, perfectly uniform. A third Rio 
Chinchipe example is rather darker, and a young bird from Chaupe is 
still darker with the throat more grayish than usual. These localities 
are not far distant from the Zamora region and the differences noted are 
evidently purely individual. A similar tendency toward darker colora^ 
tion occurs in birds from farther south in Perti where, also, it is not 
constant, as I have noted in an earlier paper [1930, Field Mus. Nat. Hist. 
PubL, Zool. Ser., XVII (7), p. 349]. 

Tschudi’s record from the forest of the western regions of Perd 
is puzzling, since the forests visited by Tschudi were those of the interior 
valleys to the eastward. Tschudi’s (and, later, Taczanowski's) descrip- 
tion of a bright rufous uropygium throws a little doubt on the belief that 
the specimen in question properly belonp to zamorae^ though it has been 
assigned there by Hellma}^’. The only Sclerurus otherwise known at 
present from near the region visited by Tschudi is caudacutus brunneus. 
This subspecies, discussed on another page, may have the rump as rufes- 
cent as it is in alhigularis zamorae, though it is never very rufous in 
either. Taczanowski referred Tschudi’s bird to caudacutus, together 
with skins from Yurimaguas and Chayavitas (these have since been re- 
tained in c. brunneus), while he kept olivascens” from Monterico apart 


iSpeoimens in Field Museum of Natural History, Chicago. 
’Speoimens in Carnegie Museum, Pittsburgh. 
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as a distinct species, though ‘^oUvascens^^ is a synonym of brunneus. 
With this confusion I am unwilling to extend the range of zamorae any 
farther southward than Huachipa, until specimens are available from 
some definite locality beyond this point. 

Specimens IbcAMiNED 

S, a. alhigularis . — ^Teinidad: Princestown, 3 c?*, 1 9 ; heights of Aripo, 1 cT. 
Venezuela: Crist6bal Col6n, 5 cf, 2 9. Colombia: Buena Vista, 3 cf , 2 9. 

S. a. canigularis. — Costa Rica: Tenorio, 1 9 . 

S, a. propinquus , — Colombia: Santa Marta, Valparaiso, 2 cf, 2 (?); LasNubes, 
2 cf , 2 (?). 

S, a. zamorae. — ^Ecuadob: Zamora, 1 cT, 3 9 (incl. type); Guayaba, Bio 
Zamora, 1 9. PsEti: Huarandosa, Rio Chinchipe, 1 cf , 2 9; Chaupe, 1 9; 
Huachipa, 3 cf 2 9 

Sclerurus mexicanus peruvianus Chubb 

ScleruriLS mexicaniLS peruvianus Chubb, 1919, Bull. Brit. Om. Club., XXXIX, 
p. 41 — ^Yurimaguas, Perd; 9 ,* British Mus. 

Twelve birds from Peril, eastern Ecuador, and Bolivia are in rela- 
tively close agreement with each other and Apparently represent a single 
form for which the name peruvianus is available. 

The general characteristics of this form consist of a rather dull 
coloration, with the rump hardly brighter than the back, and the upper 
tail-coverts rarely more than tinged with deep rufous. The under parts 
also are rather dull, with the rufous throat considerably lightened by the 
white bases of the feathers, while the breast is a little deeper rufous. 

A single skin from Rio de Oro, northwestern Ecuador, is probably 
typical of obscurior, being darker than any of the east-Ecuadorian or 
Peruvian skins but, like them, is without pronounced rufous on the 
uropygium. A female from El Chiral, southwestern Ecuador, is slightly 
paler though warmer than peruvianus^ with the rump and upper tail- 
coverts definitely more strongly rufescent. A female from San Antonio, 
Colombia, is very similar. In all respects except the more rufous uropy- 
gium, these birds are closest to the Rio de Orp specimen and doubtless 
should be referred to obscurior. 

Birds from all other parts of Colombia are distinctly paler than 
peruvianus, though they have the uropygial area strongly rufous. The 
type of andinus is one of this sort and permits that name to be applied to 
this light-colored form. With the light tint of the back there is more of a 
rufous tone than in peruvianus and the throat appears to be clearer 
rufous, without so much white at the bases of the feathers. 


^Specimens in Field Museum of Nature! History. 
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Griscom [1932, Bull. Mus. Comp. ZooL, Cambridge, LXVII (9), 
p. 346] has concluded that anomalus from Mt. Sapo, Panama, is insep- 
arable from andinus. With this conclusion I am quite in agreement 
although it leaves the arrangement of the Panama forms in what is, at 
present, a confusing condition. The type and a male from Mt. Sapo, 
three males from Lion Hill, and a skin in poor condition from an in- 
definite locality in Darien, probably on the Rio Tuyra (not far from Mt. 
Sapo), are all light-colored birds quite comparable to andinus. Griscom 
also has assigned examples from Perm6, Obaldia, and Ranchon to this 
form. 

On the other hand, two males and a female from Tacarcuna (4600-- 
5200 feet), a female from Rio Calov^vora (1200 feet), and a pair from 
Chitr^ (3500-4000 feet) are very dark in color, like the type of pullus 
from Boquete and a topotypical female. These localities are scattered 
and sometimes apparently separated by the places where andinus is 
found, but all of them are rather elevated, in distinction from the habitat 
of andinus which, at least in Panama, reaches sea level. The only con- 
clusion that appears to fit the situation is that dbscurior is a mountain 
form, whereas andinus, living at relatively high elevations in Colombia, 
is restricted, in Panamfi, to the lowlands. Very much more material 
of this rare species is needed to determine the full facts of its distribution. 

Specimens Examined 

S. m. mexicanns . — Mexico: Jalapa, 2 cT, 2 9 ; Potrero, 1 Hondinas, 1 cf 
near Vera Cruz, 19^; Orizaba, 1 (?)2. 

S. m. pvUus . — ^PanamX: Boquete, 1 cT® (type), 19^; Chitrd, 1 cf, 1 9 ; Rio 
Calov6vora, 1 9 ; Tacarcuna, 2 c^, 1 9 . Costa Rica: Cariblanca de Sarapiqui, 
1 1 9^. 

S. m. andinus . — Colombia: Buena Vista (above Villavicencio), 1 9 (?) (type), 
19,1 (?), 1 (?)®; Puerto Valdiva, 1 9 ; La Frijolera, 1 9 . PanamX: Mount Sapo, 
19® (type of anomalus)t 1 cf ; Lion Hill, 1 cf*, 2 c?®; Darien ( =probably Rio Tuyra), 
!(?). 

S. m. obscurior . — Colombia: San Antonio, 1 9. Ecuador: Rio de Oro, 1 cT; 
El Chiral, 1 9 . 

S. m. peruvianus . — ^Ecuador: Rio Suno, above Avila, 2 c?,! 9 ; lower Rio 
Suno, 1 c?, 1 9 ; below San Jos6, 1 9 ; mouth of Rio Curaray, 1 c?, 1 9 ; Zamora, 
1 9. PerCt: Huarandosa, 1 cT; Santa Rosa, Rio Ucayali, 1 9; Puerto Bermtidez, 
Rio Pichis, 19*. Bolivia; mouth of Rio San Antonio, 1 9 - 

S. m. macconneUi . — Brazil: RioTapajoz, limoSl, 1 <?; Tauar;^,! 9; Caxiri- 
catuba, 2 9* 

S. m. hahkte . — ^Brazil: “Bahia,” 1 c?. 


^Specimens in U. S. National Museum, Washington. 
■Spocimens in Mus. Comp. ZoOL, Cambrige. 

'%>ecimens in Field Museum of Natural mstory, Chicago. 




1934] 


STUDIES OF PERUVIAN BIRDS, XVI 


19 


Sclerurus caudacutus brimneus Sclater 

Sderurua brunneus Sclater, 1857 (June), P. Z. S. London, XXV, p. 17 — ^Bogotd; 
British Mus. 

Sderurus olivascens Cabanis, 1873, Jour, fiir Orn., XXI, p. 67 — Monterico, 
Ayacucho, Perd; 9 ; type formerly in Warsaw Mus., now lost. 

The present form is extremely similar to S. c, umbretta of Bahia in 
most particulars, but there is a certain amount of difference which, I 
believe, justifies the continued recognition of brunneus. In umbretta 
the throat is pure white to the bases of the feathers but with narrow 
blackish tips, and this gular area is narrowed posteriorly, not spreading 
on to the malar region which is very contrastingly warm cinnamomeous 
brown. In brunneus the throat is duller, more soiled whitish with the 
bases of the lower feathers even more grajdsh or dull drab, restricting the 
whiter portion to the subterminal part of the webs; the tips are fre- 
quently more broadly dark than in umbretta but with a browner, less 
blackish hue, increasing the dullness of the general tone of this region, 
and in various examples the lower part of the malar region is involved in 
the whitish patch. The general plumage averages paler and more 
olive-tinted than in umbretta^ though some examples are very similar. 
The malar region is correspondingly duller and the upper tail-coverts 
are usually a little brighter than the back. Young birds are less clearly 
distinguishable than adults, since the white or whitish gular area is not 
developed, but a young umbretta at hand has blackish tips on the throat, 
whereas a young brunneus has the tips brown like the breast. 

Three Colombian males have longer tails than any Peruvian or 
Ecuadorian bird examined (63, 67, 65 mm., as against 60-^1.5), but the 
same difference is not shown in the females and probably is not a con- 
stant factor. No constant differences in color are to be seen, though the 
darkest extremes are among the Ecuadorian specimens. 

Cabanis's description of olivascens is brief, but agrees with brunneus 
except for the length of wing (94 mm.), which is larger than in any female 
at hand though smaller than in most umbretta (instead of larger, as 
stated). If the type of olivascens is a wrongly sexed male, the measure- 
ment is normal for brunneus. 

Earlier Peruvian records include Yurimaguas, Chayavitas, Moyo- 
bamba, Iquitos, Monterico, and Marcapata. 

The identity of umbretta is assured by five fresh specimens from 
Bahia, together with the type of Sclerurus lawrencei Eidgway and the 
male cotype of Tinador fuscus Wied. The fresh specimens are so 
markedly different from a series of birds from the south bank of the 
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lower Amazon that it seems inadvisable to keep the latter in umbretta 
where birds from this region have hitherto been placed. The new form 
may be known as follows. 

Sclernrus caudacutus pallidus, new subspecies 

Type from ViUa Bella Imperatrlz (Lago Andird), Rio Amazonas (south bank), 
Brazil. No. 277,994, American Museum of Natural History. Adult male collected 
September 24, 1930, by the Olalla brothers. 

Diagnosis. — ^mewhat similar to S. c. umbretta of Bahia, but decidedly paler in 
general coloration ; breast and sides of head clay-colored instead of dark brown ; upper 
tail-coverts but little more rufous than the back; belly moderately light brown. 

Range. — ^Eio Tocantins (probably Par4 district) west to the region between the 
Madeira and Tapajoz rivers, Brazil. 

Dbscbiption of Type. — ^Top of head near Antique Brown, the feathers with 
darker median portions; hind neck and forehead a little paler; back darker; upper 
tail-coverts tinged with Auburn. Lores buffy, whitish at base; superciliary region, 
auriculars, and malar region Clay-Color X Buckthorn Brown, this color spreading 
across the chest, enclosing a white gular patch; throat-feathers with dusky, lunulate 
tips; lower breast and sides a little darker than the chest; belly Dresden Brown X 
light Brussels Brown; flanks and under tail-coverts darker. Wings externally dark 
Prout^s Brown; lesser upper wing-coverts like the back; remainder of upper coverts 
like the remiges; under wing-coverts dull buffy gray (Tilleul-Buff). Tail blackish 
with the outer margins basally Dresden Brown X light Brussels Brown. Maxilla 
(in dried skin) black; mandible dull yellow, dusky toward tip; feet dull blackish. 
Wing, 93 mm.; tail, 65; exposed culmen, 19; culmen from base, 23; tarsus, 21.75. 

Remarks. — Females like the males but averaging slightly smaller. 

The variations in this form appear to affect the dusky margins on 
the throat in noticeable degree. Some examples have these dark tips 
all but absent while others show heavy blackish lunules, in extreme 
cases involving the breast-feathers conspicuously and being visible even 
on the abdomen. Yoimg birds are duller but of the same hues as the 
adults, though the throat is much less whitish. One example from Villa 
Braga, Rio Tapajoz, is somewhat more deeply colored than the rest, 
with a rufescent tone throughout, but the tones are clearer than in 
umbretta. 

I have seen no examples from the immediate right bank of the 
Madeira nor from the vicinity of ParA, but there is little doubt that these 
regions belong in the range of pallidus. 

A number of fresh skins from Bahia show that typical umbretta is a 
very dark form, decidedly more obscure than the lower Amazonian sub- 
species here described. The male cotype of Tinactor fuscus is a young 
bird and, though foxed, is of the same obscure tones, well shown by one 
of the fresh skins in the same stage of plumage. The type of Sclerunts 



1934] 


STUDIES OF PERUVIAN BIRDS. XVI 


21 


lawrmcei is an adult, and though less foxed than the male cotype of Tinac- 
tor fuscus, is slightly discolored, resembling, to a certain extent only, the 
darkest examples of 'pallidus. Although the chest is faded it is far from 
the pale, ochraceous tone of fresh palUdus and the general coloration is 
dull. Since the type is a '' Bahia trade-skin, lawrencei undoubtedly is 
synonjmious with umbretta and, in spite of its post-mortem discoloration, 
is more like fresh skins from Bahia than like lower Amazonian birds. 

Two specimens of cavdacutus from Faro are so different from French 
Guianan examples that they deserve separation also. They may be 
known as follows. 

Sclerurus caudacutus insignis, new subspecies 

Type from Faro (Castanhal), Rio Jamundd, Brazil. No. 283,992, American 
Museum of Natural History. Adult male collected January 3, 1931, by the OUaUa 
brothers. 

Diagnosis. — Similar to S. c. cavdacutus of French Guiana, but upper surface 
decidedly duller, less rufous, brown. Upper parts somewhat similar to S. c. paUiduSf 
but throat with no pure white, only a restricted buffy white area centrally on upper 
portion and on chin, not sharply separated. Upper tail-coverts brighter rufous than 
in paUidus. 

Rjingh. — N orth bank of the lower Amazon, Brazil, in the vicinity of the Rio 
Jamund^. 

Description of Type. — ^Top of head Cinnamon-Brown with forehead brighter; 
back dull Prout’s Brown, becoming more rufescent on rump ; upper tail-coverts bright 
Auburn. Lores pale ochraceous; superciliary region a little paler than the crown; 
malar region deep Ochraceous-Tawny; auriculars somewhat darker; chin and a 
restricted area in middle of upper throat light ochraceous buff with narrow, hardly 
perceptible, dusky, terminal margins and buffy whitish bases; sides of throat, lower 
throat, and chest warm Sudan Brown with pale buffy shafts, passing into Brussels 
Brown on lower breast and warm Prout's Brown on the belly; sides, flanks, and under 
tail-coverts darker. Wings with exposed outer margins Front's Brown tinged with 
Raw Umber; upper wing-coverts similar; under wing-coverts pale Wood Brown. 
Tail blackish, with outer margins of rectrices basally light fuscous. Bill (in dried skin) 
black with basal half of mandible dull yellowish. Feet blackish brown. Wing, 96 
mm.; tail, 70; exposed culmen, 21; culmen from base, 25.5; tarsus, 21.5. 

Remarks. — The single female at hand is duller (less rufous) on the 
under parts than the male, thus approaching the tints of palliduB, though 
the throat is even less whitish than in the type. The back and head are a 
little paler and less warmly colored than in the male but the upper tail- 
coverts are decidedly brighter rufous, being light Chestnut. 

The present form is thus quite intermediate between pallidus and 
cavdacutus but is not referable to either. It is possible that British Guian- 
an examples may be found to approach this form closer than true cauda- 
cutus. Dr. Hellmayr (1907, Novit. Zool., XIV, p. 66) has noted that 
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British Giiianan specimens have the chin and upper throat pale tawny 
with scarcely any traces of the brown edges observed in a Cayenne skin. 
Three specimens from French Guiana before me have the tips of the 
gular feathers no more brownish than in the two insignis, but all three 
Guianan birds agree in the much stronger mfescence of both upper and 
under parts except for the upper tail-coverts. 

Specimens Examined 

S, c. caudacutus, — ^French Gihana: Tamanoir, 1 cT, 1 $ ; “Cayenne/^ 1 (?). 

S. c. insignis, — ^Beazil; Faro (Castanhal), 1 cf (type), 1 9 . 

S, c. paUidus, — ^Brazil; Villa Bellalmperatrlz (Lago Andird), 3 c? (incl.type), 
2 9 ; (Serra de Parintins), 4 cf , 1 9 ; Bio Tapajoz, Igarapd Brabo, 1 9 ; LimoSl, 
2 cf, 1 9 ; Villa Braga, 1 9 ; Rio Tocantins, BaiSo, 1 9 ; Pedral, 5 o’, 2 9 • 

S. c. umbretta . — ^Brazil; “Brasilia” (= Bahia), 1 d' (cotype of Tinactor fuscus)] 
“Bahia,” 1 9 (type of S. laiorencei); Cajazeiras, 1 o’, 4 9 . 

S, c, hrunneus . — Colombia: Florencia, 1 cf; La Morelia, 2 o’, 2 9 . Ecttador: 
Rio Suno, above Avila, 2 o’, 2 9 ; lower Rio Suno, 1 cf, 3 9 ; below San Josd, 1 o’, 
1 9 ,* mouth of Rio Curaray, 1 o’, 2 9 . PfiRti: Pomard, 1 o’,* Orosa, 1 9 ; Santa 
Rosa, upper Ucayali, 2 9; mouth of Rio Urubamba, 1 9- 
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DESCRIPTION OF THE SEGMENTAL COLORATION 

The pseudo-racemic twinning and the pigmentation of the amethyst 
variety of quartz have been the occasion of numerous studies,^ but many 
questions concerning these characteristics of the variety have not as yet 
been answered, among which is that of the origin of the sectoral distribu- 
tion of color commonly seen in cut basal sections. This feature, early 
remarked on and figured by Brewster (1823), and by many of the sub- 
sequent workers, is seen as three colored radial triangular sectors based 
upon alternate faces of the hexagonal prism which bounds such sections 
and alternating with three uncolored triangular sectors. When the six 
sectors are symmetrical and of equal size, their apices meet at the center 
of the section, but it is usually found that the three uncolored triangular 
sectors are subordinate in size and occupy the marginal portion of the 
section but with their altitudes, when extended, still meeting at the 
center. The colored sectors in such instances have a seven-sided outline, 
the interior apical angle being 120°. In some instances only three 
(colored) sectors are present, each of 120° at the apice. Occasionally it 
is found that all six of the sectors are amethystine, but generally of a 
lighter shade in the smaller sectors, or that the smaller sectors have a 
citrine or smoky color, the sectorally distributed amethyst color appear- 

lAmong which can be mentioned those of Brewster (1823), Marx (1831), Rose (1844), Haidinger 
(1845-1854), Dove (1853), Descloizeaux (1855), vom Rath (1874), Qroth (1877), Bdklen (IsS), 
Tudd (1888, 1893), Lacroix (1901), Tutton (1911, 1924), Hainan and Banerji (1925) and MOese 
(1932) on toe twin structure and optical behavior, and of Rose (1800), Heintz (1843), Rammeli^ 
berg (1875), Weinsehenk (1896, 1900), Kraatz-Koschlau and Wfihler (1899), Nabl (1899, 1900), 
Hermann (1908), Doelter (1908-1915), Watson and Beard (1917), Wild, and Wild and Liesegang 
(1922-1932), Holden (1923, 1925) and Elemm (1925, 1927), among others, on the pigmentation. 
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ing to be superposed on a uniform citrine or smoky coloration. A further 
well known peculiarity in connection with the sectoral coloration is in 
that the pseudo-racemic twinning characteristic of the variety is found 
chiefly in the colored sectors. A photograph of a sectorally colored 
amethyst is given in Fig. 1 and of a sectorally colored smoky quartz 
crystal in Fig. 2. Photographs and drawings of the color distribution and 
of the twin structure are also given by Tutton (1911, 1924), Judd (1893) 
and Brauns (1903). 

When entire crystals are examined it is seen that the sectoral colora- 
tion of basal sections is present as a segmental coloration in the whole, the 
pigment being disposed in regions or segments of the crystal subjacent 
to certain of the growth faces and extending inward with diminishing 
size to the center or original nucleus of the crystal. When the crystals 
are examined more closely it is seen that the pigment present in the 
colored segments is generally distributed in thin and closely spaced 
layers or planes parallel to the growth faces bounding each particular 
segment. Crystals whose colored segments do not exhibit color planes, or 
in which the color planes are too thin and too closely spaced to be dis- 
cernible, are uncommon. In very light colored crystals the color planes 
may be widely spaced, several millimeters or more apart, and may be 
seen then only by orienting the crystal so as to view the trace of the 
plane. This distribution of the color in planes and interior segments 
related to the growth surfaces is consistent with the idea that the pig- 
menting substance was included by the crystal during its growth. The 
color of amethyst is occasionally distributed quite irregularly within the 
cr 3 rstal. Amethysts otherwise evenly colored sometimes contain small 
irregularly bounded regions of a very intense color, and colorless crystals 
may be similarly pigmented, Schoolcraft (1824) says of an occurrence of 
smoky quartz at Keewiiweenon Point, Michigan Territory, that ‘^The 
colour is not equally intense, but often appears in clouds, and is mingled 
with the violet hue of the amethyst” and of amethyst from the same 
locality as “Its colour passes from violet to purple, and is seldom uni- 
formly diffused. It is intimately connected with the preceding variety 
(smoky quartz), and the colours so mingled, in some pieces, as to make it 
difficult to determine to which sub-species they ought to be placed.^’ 
Color planes parallel to the growth faces are usually discernible, however, 
within such irregularly colored regions. The apical parts of the rhombo- 
hedral faces of amethyst are quite generally more deeply colored than 
the remainder of these faces. The distribution of color in amethyst has 
also been described by Wild and Liesegang (1923). 
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Study of a commercial stock of uncut amethysts^ and of a suite of 
amethyst and smoky quartz crystals in the collection of The American 
Museum of Natural History, including a numter of sectioned crystals, 
has brought out that, of the three forms— (1011), (0111) and (lOTO) — 
commonly present on quart^ crystals, the three faces of the terminating 
positive rhombohedron (1011) invariably contain pigmented segments 
beneath them and that it is these segments that when exposed in a basal 
section yield the sectoral coloration seen therein. Of the two remaining 
forms the terminating negative rhombohedron (OlTl) is found to fre- 
qu^tly occur with colored segments beneath its faces while the prism 
(1010) less frequently occurs so. Crystals cotored by (0111) alone were 
not observed, although crystals colored by (1011) are common, and when 
the former contains colored segments it is found to do so only in conjunc- 
tion with (1011). When (jLOlO) occurs colored it is found so usually in 
conjimction wtth both (1011) and (0111), although the combination of 
(1010) and (1011), with (0111) uncolored, was met with in a few instances. 
Crystals in which all three of the forms are present and are uniformly 
colored are rare. When two or all three of the forms are colored it is 
frequently noted that the color is most intense in the segments belonging 
to (1011). It is difficult to observe such a difference in intensity of 
coloration,, however, particularly when the faces of one form, usually 
those of (1011), are large in comparison with the others, except by sec- 
tioning or fracturing the crystal. Uniformly colored amethyst crystals 
are commonly found to have a pyramidal habit, the prism (1010) being 
absent, and this habit seems to be particularly common with more 
deeply colored ^stals. Several instances were observed of crystals in 
which both (1011) and (0111) had included pigment during the early 
stages of their growth but in which (0111) had, during a later stag^of 
growth, abruptly stopped including pigment on its faces while (1011) 
continued to do so. 

The peculiarities of coloration and of the size and distribution of the 
sectors of basal sections are all explainable by considering the habit of 
the sectioned crystal, the identity of the colored and uncolored segments, 
and the point, with reference to the original nucleus of the crystal, at 
which the section intersects the colored segments. In basal sections cut 
through the rhombohedral faces of a crystal bounded by the three com- 
mon forms and in which (1011) is selectively colored, the colored and 
uncolored sectors are the horizontal projections of the terminating rhom- 

^Through the courtesy of Mr. M. B. Hanauer of the American Qem and Pearl Co., New York City, 
to whom the writer is also indebted for a gift of specimens. 
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bohedral faces, but in sections cut from near the base of the same 
crystal the sectoral portion is smaller, although the sizes of the sectors 
are still in the same ratio as the sizes of the terminating faces, and it is 
located in the interior of the section. The latter sections may then be 
bordered by a uniformly colored or uniformly colorless zone according to 
whether the segments below the prism (1010) faces are pigmented or not. 
Several such instances were ob:erved with smoky quartz. The general 
predominance in size of the colored set of sectors over the colorless set, 
as seen in section, reflects the general tendency of quartz to develop a 
habit in which (1011) predominates over (0111). Distorted crystals 
may 3 rield sections with an unusual arrangement of sectors; some of the 
sections figured by Descloizeaux are remarkable in this respect. A 
section figured by Brewster which contains four colored and twinned 
sectors is presumably due to an accidental intergrowth of another crystal 
or to a twinned insert which happened to bring in an additional sector. 

A segmental coloration is also found to occur occasionally in smoky 
quartz crystals. One of a group of sectioned smoky quartz crystals from 
Brazil, originally contained in the collection of the late George F. Kxmz, 
exhibits an interior sectoral light brown coloration with a uniform border 
of a smoky color. The pigment is present in sharply marked color bands 
in each of the two portions, occurring in vertical planes parallel to (1010) 
in the outer border and in planes parallel to a rhombohedron in the inner 
sectoral portion. A similar distribution of a smoky color was observed in 
a sectioned smoky quartz crystal from the I^ittle Pipestone district, 
Jefferson Co., Montana. A pronounced segmental coloration beneath a 
set of rhombohedral faces, with color planes, is shown by a smoky crystal 
from New Zealand (Fig. 2). This crystal is enclosed within a larger 
crystal of colorless quartz which has been artificially rounded off and 
polished so that the base of the specimen, which is cut _L to c, and through 
which the segmental coloration is observed, does not possess a hexagonal 
outline. A segmental coloration beneath the faces of a terminating 
rhombohedron was also observed in light colored smoky quartz crystals 
from the Moume Mts., Ireland, this being the only further instance of a 
segmental coloration of smoky quartz seen by the writer. The pigmented 
segments in all of these instances are beneath one of the two terminating 
rhombohedrons, the prism being also pigmented in two of the instances, 
but it was not possible in any of them to identify the particular rhom- 
bohedron responsible for the coloration. It is probable, however, that the 
pigmented faces are those of the positive rhombohedron, as this form is 
known to selectively include the pigment of amethyst and also other 
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foreign substances, to be mentioned shortly. Brewster has described a 
section exhibiting a yellowish sectoral coloration, an amethyst tint being 
lacking, in which the colored sectors are twinned in the fashion of 
amethyst. Twinning of the pseudo-racemic type, on the Brazil law, 
was not observed in any of the sectorally or uniformly colored sections 
of smoky quartz examined by the writer, but relatively simple twins on 
(1010) were noted. 

In a specimen of pale smoky quartz from Brazil it was noted that the 
color planes parallel to the terminating rhombohedrons were more deeply 
pigmented in the regions of these planes immediately adjacent to the 
edges between the rhombohedrons. In another specimen of Brazilian 
smoky quartz the color planes were observed to contain macroscopic 
particles of a white flocculent material (chalcedony ?) which were more 
abundant in the outermost growth or color planes of the crystal. 

A segmental coloration is seemingly much less abundant with smoky 
quartz than with amethyst, with which variety it is very frequently met. 
Color planes parallel to the growth surfaces are of general occurrence in 
smoky quartz, however, with the exception of crystals from the Swiss 
localities. The color of these is usually evenly distributed. 

ORIGIN OF THE SEGMENTAL COLORATION 

Segmental colorations can be produced experimentally by growing 
crystals of alum and other substances from solutions containing a small 
amount of a suitable dye. The dye in these instances is adsorbed 
selectively by one of the forms bounding the crystal during its growth 
so that colored segments are formed subjacent to the faces of the ad- 
sorbing form, meeting at the center (nucleus) of the crystal, while the 
segments subjacent to the faces of the non-adsorbing form or forms re- 
main uncolored. Such instances have been described by a number of 
writers and the phenomenon has been treated at length by France and 
co-workers (1930). A photograph of a segmentally colored alum crystal 
is given in Fig. 3. This phenomenon is the same as that of the modifica- 
tion of crystal habit by the selective adsorption of a foreign substance 
contained in the crystallizing solution and differs only in that the 
adsorbed substance is visible by reason of its color. 

The weU known hour-glass crystals of augite, so-caUed because of 
the two-fold divergent sectoral distribution of color as seen in section, 
have also been interpreted as resulting from the adsorption of Ti 02 or 
a colored titania-rich molecule by one of the growth forms of the crystal 
(Scott, 1914). A double hour-glass sectoral coloration has also been 
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described in a large torbemite crystal by Hallimond (1916) . This crystal 
is bounded by (001), (101), (103) and (112) and is described as having 
the latter form selectively stained by the pigment (i.e., adsorbed) during 
the growth of the crystal, so that a basal cleavage section reveals colored 
or turbid sectors based upon the faces of this form and extending to the 
center while the other sectors are imcolored. Color bands are also shown 
by the crystal. Fluorite crystals possessing a segmental coloration have 
been described by Steinmetz (1925) who figures sections bounded by 
faces of (110) and (100) in which the pigment has been included during 
growth in the sectors based upon the latter form while the sectors based 
upon (110) are not pigmented. Drugman (1932) has described and 
figured fiuorite dodecahedrons modified by small faces of the octahedron 
which possess six small localized patches of a violet color disposed 
internally in the direction of the four-fold axes of symmetry, each patch 
of color being located a little below the summit of the six corresponding 
four-fold corners of the crystal. These patches may represent small 
selectively pigmented faces of (100) originally present on the crystal and 
later overgrown. Kenngott (1854) has mentioned a green trisoctahe- 
dron of fluorite modified by narrow dodecahedral faces which are of a 
violet color and also another crystal of fluorite in which the three axial 
sections are colorless and the rest of the crystal violet blue. A specimen 
of fluorite, from Cornwall, in the collection of the American Museum, 
exhibits colorless cubes modified by faces of a tetrahexahedron which 
contain a zone or segment about 1 mm. thick of a deep purple color 
beneath them. Another specimen, also from Cornwall, exhibits fluorite 
crystals of a similar habit but in which the cube portion is of a light sea 
green color while very thin segments beneath the tetrahexahedr^ faces 
are of a light violet color. In both of these instances the crystals appear 
to have grown as simple cubes during the early stages of growth while the 
tetrahexahedron developed at a late stage of growth, the two forms then 
growing simultaneously with the tetrahexahedral faces selectively in- 
cluding a purple or violet pigment. A large deep amethyst colored 
fluorite crystal from Illinois contains an interior phantom of a cubo- 
octahedral habit which is visible, when the crystal is held against a 
soxirce of light, by reason of the absence of pigment in the segments be- 
longing to the octahedral faces. These segmentally colored fluorite 
crystals also appear to be the result of the selective adsorption of pig- 
ment by the forms of the growing crystal. Color planes are found in 
many colored fluorite crystals, whether segmentally colored or not. 
Further instances of the segmental coloration of crystals have been 
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described by Pelikan (1896) for augite, barite and other natural species 
and for artificially colored crystals of strontium nitrate. 

In the case of amethyst and smoky quartz it is likewise believed 
that the segmental coloration described is due to the selective adsorp- 
tion of the pigmenting substance^ by the growth faces of the crystal. 
Of the three common forms the positive rhombohedron (1011)^ is the 
most strongly adsorbing with the negative rhombohedron (0111) less 
strongly adsorbing but more so than the prism (1010), judging from the 
relative frequency of occurrence. The invariable continuity of the color 
planes parallel to the prism faces around the crystal reflects the identical 
structure and hence equal adsorbing power of the six faces of this form 
while the unequal adsorbing power of the two rhombohedral forms is in 
accordance with their different structures, as revealed by the difference 
in etch figures upon them and their different rates of growth and solu- 
tion. The rate of solution is greater upon the negative rhombohedron 
than upon the positive rhombohedron while the prism is much more 
resistant to solution than either of these two forms. The rate of solu- 
tion is greatest in the direction of the vertical axis. The prism seems to 
be in general the slowest growing of the three common forms, as is 
testified by the prismatic habit characteristic of the species. 

This interpretation of the segmental coloration is, for amethyst, 
supported by the occurrence of quartz crystals whose surfaces are 
selectively filmed by iron oxide, this substance apparently being adsorbed 
from a sol which bathed the crystals after the completion of their growth. 
A suite of specimens from West Paterson, New Jersey, exhibits drusy 
surfaces of small colorless quartz c^stals filmed over upon (lOTl) or 
upon (1011) and (lOTO), the form (0111) in all of the instances remaining 
unfilmed (Frondel, 1934a). The film varies between brownish red, red 
and brick red in color, and while thin is quite dense. It may be rubbed 
off, revealing the undersurface to be smooth and brilliant. Adsorption 
of the iron oxide during the growth of the crystal in these instances 
would presumably have resulted in the formation of a segmentally 
colored amethyst. Calcite crystals associated with the quartz crystals 
of these specimens are also selectively filmed over by iron oxide (Frondel, 
1934b). A photograph of an amethyst crystal from Thunder Bay, 
Michigan, in the collection of the Illinois State Museum, whose surface 
is selectively Slmed over by iron oxide, has been published by Crook 

iWbioh for amethyst is known to be a compound of ferric iron (Holden, 1924), and is very probably 
colloidal hydrous iron oxide approaching goetnite in composition. 
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(1920). This crystaP measures about 4K by 4 inches, with a base of 
white quartz, and has three alternating faces filmed over by iron oxide, 
particularly towards the apical parts of these faces, while the other three 
faces are without indication of iron oxide. The three filmed faces are 
slightly larger than the three faces of the unfihned form, wMch suggests 
that the former are those of the positive rhombohedron (1011). A case 
in which a vamish-hke coating of powdery rutile is selectively disposed 
upon the apical parts of three alternating rhombohedral faces of a 
Brazilian quartz crystal, the other three faces being uniformly covered, 
has been described by Brewster (1853) . The identity of the forms in this 
instance is not known. Instances have also been described (Frondel, 
1934a) of quartz crystals of which the faces of (1011) have selectively 
adsorbed and included during the last ^tages of growth quantities of 
colloidal clay material, the faces of (0111) being non-adsorbing. The 
(1011) faces in these instances possess an enameled or pearly sub- 
metallic luster similar to that of the cotterite variety of quartz, which 
variety has similarly resulted from the (non-selective) inclusion of col- 
loidal clay substance. 

The observation frequently made, first apparently by Beck (1842), 
to the effect that the quartz crystals occurring in deposits of iron ore are 
characterized by the development of a bipyramidal habit, the prism being 
absent, is also of interest in this connection. It is found that the form of 
artficially grown crystals which adsorbs dyes or other substances tends 
to become the dominant habit of the crystal, since the action of the 
adsorption is to decrease the growth velocity of the form by cutting 
down the normal accretion on the surface, and, since the two terminating 
rhombohedrons of quartz are generally more strongly adsorbing for iron 
oxide than the prism, as is known from the adsorbing behavior of ame- 
thyst, a bipyramidal habit can be expected to develop on quartz crystals 
growing in such an environment. The_(1011) form of quartz is more 
strongly adsorbing for Ca ion than (OUl) and both (1011) and (0111) 
are more strongly adsorbing than (1010), as is shown by the pseudo- 
cubic or bipyramidal habit developed by quartz occurring in gjrpsum 
deposits (Tarr, 1929; Tarr and Lonsdale, 1929). 

A further point of interest in connection with amethy^ lies in the 
fact that the segments of the crystal beneath the faces of (1011), which is 
the most strongly adsorbing form, are generally those which contain the 
pseudo-racemic twinning characteristic of this variety of quartz, the 

lA description of this specimen was kindly furnished by Mr. A. S. Coggeshall, Chief, State Mu- 
seum Division, Department of Registration and Education, Illinois. 




Fig. 2 

Fig. 1. A cut amethyst with a sectoral coloration. The table of the stone is cut 
J_ c. Ceylon. (Morgan Gem Collection.) 

Fig. 2. A sectorally colored smoky quartz crystal. The smoky crystal is enclosed 
in a larger crystal of colorless quartz the surface of which has been artificially rounded 
off. The section is JL c. New Zealand. 

Fig. 3. A double hour-glass segmental coloration produced by the adsorption 
of diamine sky blue at the (100) faces of an ammonium alum crystal. The segments 
beneath (111) are uncolored and their borders appear dark in the photograph only as 
the result of the reflection of the light from these surfaces. 
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other segments being untwinned or twinned once with the composition 
plane approjdmately bisecting the segment. The_ coincidence of the 
twinning and the selective coloration, beneath (1011), of sections was 
first remarked on and figured by Brewster and has been noted by many 
of the later workers. Bunn (1933) has recently pointed out that a sort 
of mimetic twin structure is shown by the segments beneath the ad- 
sorbing faces of several artificial crystal species, as a consequence of the 
adsorption, and that anomalous birefringence may also be produced in 
crystals containing adsorbed impurities. Bunn states that sodium 
cMorate crystals selectively adsorb thiosulphate on the faces of the 
tetrahedron and that crystals composed of the cube and the tetrahedron 
exhibit anomalous birefringence in the segments subjacent to the 
faces of the latter form. From this it appears that the twinning of 
amethyst may be induced by the adsorption of the foreign substance 
causing the color, a view that has also been expressed by Miigge (1907) 
and others. Tutton (1911, 1924) and Judd (1888, 1893) ascribed a 
secondary origin to the twinning of amethyst and also to its color. The 
pleochroism of amethyst may be due to oriented adsorption. 

SIGNIFICANCE OF THE SEGMENTAL COLORATION OF SMOKY QUARTZ 
AND OF VARICOLORED OVERGROWTHS 

Holden (1925), in a notable paper, has advanced the theory that 
smoky quartz owes its color to the presence of colloidal particles of free 
silicon liberated by the action of radium radiation on an originally color- 
less crystal. The distribution of the pigment of smoky quartz in color 
planes and occasionally also in selectively pigmented segments, both of 
which are related to the growth surfaces, is, however, direct evidence 
of the inclusion of the pigment during the growth of the crystal. The 
fact that the pigmented regions of smoky quartz alternate with regions 
of colorless quartz is itself not compatible with Holden's theory, since a 
secondary pigment produced by the disintegration of the silica should be 
in uniform distribution throughout the crystal. The association by 
overgrowth of differently colored crystals of essentially the same period 
of formation also militates against the view of a secondarily produced 
color. 

A specimen from Delaware County, Pennsylvania, in the collection 
of the American Museum, exhibits a large, doubly terminated bipyra- 
midal crystal of smoky quartz with an interior phantom of amethyst 
quartz; other specimens from this locality show large crystals with an 
amethyst color in the segments subjacent to the faces of the two termi- 
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nating rhombohedrons and a smoky color in the segments subjacent to 
the faces of the prism.^ A crystal from Pikes Peak, Colorado, is smoky 
towards the base and amethystine towards the apice, and somewhat 
similar specimens from Mt. Antero, Colo., show crystals towards the 
base of which smoky color planes surround a very faintly amethystine 
interior. The specimen shown in Pig. 2, from New Zealand, consists of a 
smoky phantom in a colorless quartz crystal, and similar occurrences 
were observed from Hot Springs, Arkansas, and Graubunden, Switzer- 
land. A group of specimens from an unknown locality in Brazil exhibit 
amethyst phantoms in colorless quartz. Related to these occurrences 
are sceptre crystals of quartz which exhibit color differences. On finely 
developed crystals of this nature from Carlow, Ireland, the enlarged end 
is of a smoky color while the thinner supporting prism is of almost 
colorless quartz. On similar specimens from Monroe, Connecticut, and 
Alexander County, North Carolina, the enlarged portion is colorless, or 
almost so, and the thinner prism part of a pale smoky color. A sceptre 
quartz specimen from Sonora, Mexico, shows terminal amethystine 
enlargements of colorless prisms. Further evidence is afforded by speci- 
mens showing two generations of quartz as oriented overgrowths. Suites 
of specimens from the Little Rpestone district, Jefferson Co., Montana, 
and from the Pikes Peak region, Colo., exhibit overgrowths of amethyst 
crystals on smoky quartz crystals, and identical occurrences were 
observed on specimens from Switzerland (exact locality unknown); 
Amherst County, Virginia; and from Lincoln County, N. C. A speci- 
men from Noyes Mtn., Greenwood, Maine, exhibits fine smoky crystals 
containing color bands overgrowing colorless to milky quartz. Amethyst 
crystals overgrowing colorless quartz crystals were observed on speci- 
mens from Schemnitz, Bohemia; Guanajuato, Mexico; and St. Got- 
thard, Switzerland. Specimens from Bear Creek, Colo., and Crystal 
Peak, Colo., consist of smoky crystals with an overgrowing layer of white 
opaque quartz. Wada (1904) mentions quartz crystals from a locality 
in Japan which present a zonal structure of colorless, smoky and some- 
times amethyst layers. These colors are apparently all present in the 
same crystal although this is not directly stated. A zonal distribution 
of color (that is, in color planes) in crystals from another locality is 
described as consisting of a core of alternate layers of colorless and smoky 
quartz which is covered with an amethystine layer. 

These features of association and color distribution are best ex- 

iJames Bruce, in 1813 (Amer. Miner. Jour., I, No. 4, p. 242) says that a Mr. Cloud of the Umt^ 
States Mint suggested that the color of the amethyst from this locality was due to titanium (oxide), 
a view also taken by Wheny (1904, Mineral Collector, XI, p. 88). 
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plained on the basis that the crystals included the pigmenting substance 
during their growth from the solution, the solution varying in its con- 
tent of pigmenting substance, and, also, in the kind or kinds of pigment- 
ing substance present, since if the color were a secondary one brought out 
by radiation, both generations of the crystals and all parts of a single 
crystal would be equally affected. Holden has argued on similar grounds 
that an occurrence described by him of gray quartz and rose quartz in 
juxtaposition casts doubt on the theory that rose quartz has a secondary 
color produced by the action of radium radiation on white quartz. Since 
silicon is unlikely to exist in the free state as a (colloidal) constituent of 
natural solutions, the question of the nature of the pigment in natural 
smoky quartz must be considered an open one. The smoky color pro- 
duced in radiated colorless quartz may be colloidal free silicon, as thought 
by Holden and others, but the similarity in color between the natural 
and synthetic varieties must be considered as only accidental. Glass 
may be colored shades of yellow and brown both by the addition of 
carbon to the melt and by radiation. 

Holden has stated in support of his thesis that smoky quartz is 
characteristically associated with radioactive minerals, but numerous 
occurrences are known without such an association. Whitlock (1905) 
has described an occurrence of smoky quartz at Rondout, Ulster Co., 
New York, where it is found as smoky crystals with strongly marked 
color planes and as smoky phantoms in colorless crystals in clay pockets 
in the Manlius limestone.^ Small amounts of an anthracitic hydro- 
carbon occur in the limestone. The well known quartz crystals from 
localities in Herkimer County, N. Y., which occur in cavities in a car- 
bonaceous Ordovician limestone, are generally perfectly transparent 
and colorless, but a suite of specimens in the American Museum possess 
a pale but quite definite smoky color. These crystals contain visible 
specks of a brilliant black anthracite-like hydrocarbon. Dana (1893) 
mentions smoky quartz as occurring at Little Falls, Herkimer Co., 
N. Y., where it is found with calcite and barite in the limestone. Beck 
(1842) says that the anthracitic hydrocarbon commonly associated with 
the quartz from this region of New York State is frequently diffused 
throughout the entire body of the crystal. Smoky quartz is also found 
occasionally associated with zeolites in the New Jersey diabase region, 
as at Great Notch, Paterson and West Paterson (Manchester, 1931), 
although the quartz from these localities is generally colorless or amethy- 

*^The writer is indebted to Dr. David H. Newland of the New York State Museum for an oppor- 
tunity to examine some of these specimens. 
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stine, and it has been noted as occurring in crystalline limestone at 
Newton, New Jersey, associated with spinel, graphite, chondrodite, 
etc. Whitlock (1903) also notes occurrences of smoky quartz in crystal- 
line metamorphic limestone at Kingsbridge, N. Y., and from near Port 
Hemy, N. Y., associated with pyroxene, graphite and other species. 
Robinson (1825) mentions smoky quartz as occurring in cavities in trap 
rock at East Haven, Conn., associated with amethyst, chalcedony and 
analcite, and also dark smoke brown quartz as occurring in limestone 
near Quebec, the crystals from this locahty being stated to contain 
in rare instances a drop of a pale bituminous liquid. Since there is no 
radiation available in these occurrences this would dispose of a theory 
to the effect that the distribution of color in planes parallel to the growth 
faces is due to the inclusion during gro%th of a colorless impurity which 
localized the action of the radiation. 

The observation of Nutting (1931) that quartz surfaces adsorb un- 
saturated hydrocarbons with such intensity that they are cracked,” 
with the formation of free carbon, is of significance in this connection. 

HISTORICAL NOTES ON THE PIGMENT OF AMETHYST 

It is of interest to note that the color of amethyst was ascribed to 
iron (oxide) by John Woodward in 1729, who speaks of an occurrence of 
quartz as . . some of the crystals Red, others Amethystine; con- 
creted on a crust of Iron-ore, growing on the side of a perpendicular 
fissure in St. Vincent's Rock, Bristol. These different colors are owing 
to the different Proportions of f erreous corpuscles uniting with the Crystal- 
line in the Concretion,” Woodward also notes an occurrence of cubic 
spar (fluorite ?) with a purple cast of color from a lead mine at Nenthead, 
Cumberland, and states that the color is owing to an infinitely small 
admixture of iron. Poggendorf (1841) is said to be the first to ascribe 
the color of amethyst to a compound of iron, but the idea had been 
already expressed not only by Woodward but also by Marx (1831), 
who believed that hydrated iron oxide was the pigmenting substance, 
and by Haiiy (1817), who believed that the color of amethyst and all 
other gems, with the exception of emerald and spinel, was due to iron 
oxide. Brewster (1863) speaks of amethyst as having grown from ame- 
thystine solutions.” 

J. F. Henckel, in 1725, thought that the color of amethyst might be 
due to (colloidal) gold: ‘'In particular the violet cast of the amethist, 
and the red blush of the jasper, whereby it comes to resemble coral, 
would seem to suggest an enquiry, whether their tint be not owing to the 
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share of metal they contain. I know not, whether the amethist does not 
hold gold; as there is no experiment extant for giving such a violet 
colour to a stone, or stony glass-flux, except by the means of gold, with 
the addition of tin, especially as I have a method of imparting this colour 
to spring water, without making it less sweet and potable, . . . 
Henckel is referring to the “Purple of Cassius.” Elsewhere Henckel 
states that the red and brown colors of certain cryptocrystalline varieties 
of quartz are due to included iron oxide. Ebelmen, in 1847, produced 
amethystine, topaz-yellow and rose-colored hyalite and hydrophane by 
means of colloidal gold. His method was to precipitate silica gel from 
sihcic ether mixed with an alcoholic solution of gold chloride and to 
expose the product to diffuse light or to the direct light of the sun. 
Diffuse light yielded topaz-yello# colors, and, with time, aventurine gels 
containing flaky gold; this seems to be a pigment color while the violet 
blue tints, which were obtained by the action of direct sunlight, are 
certainly structural colors. The aventurine gels were greenish by trans- 
mitted light. Holden (1924) obtained rose-colored silica gels by using 
manganese salts. Doelter (1909) produced synthetic rose quartz 
colored by colloidal gold by passing a current through a gilded quartz 
section held at a high temperature. 
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MINERAL INCRUSTATIONS UPON THE EDGES AND 
CORNERS OF CRYSTALS 

By Clifford Froistdel 
ABSTRACT 

Instances are described of mineral incrustations coniSned to the 
edges or comers of the incrusted crystals. The effect is explained by the 
greater adsorptive power of these portions of the crystal surface. Ad- 
sorption by the edges and comers of growing crystals may be accom- 
panied by a change in crystal habit, modifying faces being developed 
which suppress the adsorbing edge or comer. 

PROPERTIES OF THE EDGES AND CORNERS OF CRYSTALS 

The crystallization of one mineral upon another in the formation of a 
mineral incmstation is in general influenced by adsorption at the 
crystal — solution interface. Adsorption control of the super-crystalliza- 
tion may be manifested by the formation of an oriented incrustation; 
by the selective incrustation of a particular form of the incmsted crystal,^ 
owing to the varying adsorptive power of different crystallographic 
directions; by the selective incrustation of one of several mineral species 
whose free crystals are exposed in an opening and are available for 
incrustation by a later formed mineral; and by the formation of incrusta- 
tions localized to the edges or corners of the incrusted crystal. 

The greater adsorptive power of the edges and corners of crystals 
as reflected by their ability to localize the crystallization of a substance 
upon them can be illustrated by experimental means. Edge incrusta- 
tions of sodium nitrate upon calcite can be readily obtained by crystal- 
lizing a sodium nitrate solution upon freshly cleaved fragments of cal- 
cite. The sodium nitrate forms rhombohedrons disposed in parallel 
position along the edges of the calcite cleavage pieces. A paper by Bom- 
bicci^ on the parallel growths formed by these two isomorphous sub- 
stances contains twenty-odd figures which clearly illustrate the effect 
of the edges in localizing crystallization. The effect has also been re- 
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marked on by Settele.^ Similarly when sodium chloride is crystallized 
upon a fresh cleavage section of galena, the crystals may be observed to 
be aligned in parallel position along cleavage cracks or tear-lines on the 
cleavage surface.^ A parallel alignment of sodium bromide crystals 
along the edges of cracks on a galena cleavage surface has also been 
figured®. Certain natitral galena crystals contain small cavities filled 
with a sodium chloride solution, and when these crystals are cleaved, the 
solution spreads and crystallizes, producing lines of small halite crystals 
disposed in parallel position along curved tear-lines on the cleavage 
surface. Photographs of these edge growths have been published by 
Buerger^ and by Head.® The crystallization of iodine from vapor has 
also been observed to be infiuenced by striations and rugosities on the 
condensing surface.® 

Seemingly related to these occurrences are those in which the crys- 
tallization of a solution is initiated or localized by the scratching of the 
containing vessel. The effect is particularly well marked with ammonium 
magnesium phosphate and similar Mg salts and was early considered by 
Wollaston to be a test for Mg^. The crystallization of metastable forms 
may sometimes be induced in this way.® 

Schwab and Pietsch® have shown by a photographic method that the 
adsorption of radio-elements by crocoite does not occur over the whole 
surface but takes place principally along the edges of the crystal. The 
use of certain aniline dyes in microchemical determinative methods based 
on the selective staining of the minerals of rock sections is limited by 
their tendency to indiscriminately stain rugosities and cracks on the 
section. This also appears to be an instance of edge and corner adsorp- 
tion. An instance of edge and corner adsorption by a growing crystal 
of lead nitrate accompanied by habit change has been described by 
Gaubert.^® This substance crystallizes as octahedrons from a pure water 
solution and as cubes from a solution containing methylene blue. When 
octahedrons are placed in a super-saturated solution containing methy- 
lene blue, the dye is adsorbed by the crystal corners and edges adjacent 
to the comers, hindering growth in these directions, and cubes are 
produced by overgrowth. Summaries of further evidence from many 
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diverse branches testifying to the greater adsorptive power of the 
edges and corners of crystalline substances are given by Frazer^ and by 
Schwab and Pietsch.® The development of the subject is largely owing 
to workers in contact catalysis. 

The effect of the edges and corners is accounted for in a theory 
proposed by Taylor,® which follows. The atoms composing a cryst^ 
surface are in varying degrees of saturation according to the degree to 
which their external fields are saturated by surrounding atoms. Atoms 
situated in a plane surface will have a certain degree of saturation on the 
free side. Those situated in the edges of the crystal will be one degree 
less saturated than the atoms in the plane surfaces, by reason of the fact 
that they are to a less degree surrounded by other atoms. For this 
reason the edges will possess stronger attractive forces for impinging 
atoms. This increased attractive force at an edge will be surpassed by 
that obtaining at a corner. The localization of the super-cr 37 stallization 
to the edges in the experimental examples mentioned is thus due to the 
adsorption of substance from solution on them to a greater degree than 
on the adjacent plane surfaces. This favors the formation of crystal 
nuclei upon them with the inception of crystallization. The edge and 
comer incrustations involving natural species to be described are similarly 
believed to be of this origin, with the possible exception of certain pyrite 
and marcasite incmstations upon calcite in which the deposition may 
have been controlled by chemical reaction with the incrusted crystal, 
the greater rate of solution of the edges acting to localize the deposition, 
and with the further exception of instances in which colloidal particles 
seem to have been directly adsorbed by the edges of the crystals. 

The edges and corners of crystals are also distinguished in other 
ways. The greater rate of solution and more rapid growth of these por- 
tions of the crystal surface are well known. The edges are usually 
simply rounded off by solution but the action of the solvent sometimes 
results in the formation of narrow grooves or indentations along the 
crystal edges, as with quartz^ and p 3 rrite.® Raised edges are commonly 
observed on natural and artificial crystals of gold and other metals and 
also on quartz, galena and other species. Overgrowths of successive 
generations of different habit of a mineral frequently initiate upon the 
comers of the earlier crystals, as is notably the case with fluorite. The 

iFrazer, J. W. C. 1930. Jour. Phys. Chem., XXXIV, pp. 2133-2] 36. 

sSchwab, G. M., and Pietsoh, E. 1929. Zeits. Elektroclem., XXXV, pp. 573-582, 

>Taylor, H. S. 1926. Proc. Royal Soc. London, CVIII, A, pp. 105-111. 1926. Jour, Phys. 
Chem., IKXK, p. 150. 

Uchikawa, S. 1915. Amer. Jour. Sci., Ser. 4, XXXIX, p. 465. 

Blohikawa, S. 1929. Amer. Jour. Soi., Ser. 5, XVII ,p. 251. 
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rough fracture surfaces of crystals yield more readily to solution than do 
the natural faces and are healed more rapidly during growth. 

Experiments have been described^ which have shown that certain 
chemical reactions take place more readily on the edges of crystals than 
over the plane surfaces. The localization of the reaction is due to the 
greater rate of solution of the edges rather than to adsorption. It is 
similarly found that bubbles of CO 2 appear chiefly along the edges and 
comers of alum crystals when they are immersed in solutions of car- 
bonates. Crystals of sodium alum effloresce on the edges. 

DESCRIPTION OF SPECIMENS® 

Dolomite Incrusting Rhodochrosite 

An oriented edge and corner incrustation of dolomite upon rhodo- 
chrosite very similar to the experimentally obtained edge incrustations 
of sodium nitrate upon calcite is shown by two specimens from the John 
Reed Mine, Alicante, Lake Co., Colorado. Tim rhodochrosite crystals 
are pale rose-red individuals composed of (1011) and form druses in 
cavernous vein material. On one specimen rhodochrosite rhombohedrons 
up to 1 cm. on an edge are incrusted by minute (.5 mm.) dolomite 
rhombohedrons with a vitreous pearly appearance which are aligned in 
parallel position along the edges of the crystals, the faces themselves 
being free from deposition. On a number of the rhodochrosite crystals 
of this specimen the comers only are incrusted by the dolomite (Fig. 1) ; 
other crystals showed corner incrustations with one or two smaller 
isolated dolomite crystals disposed along the edges themselves. The 
second specimen is similar, but the dolomite crystals are slightly larger 
and are aggregated to form a continuous ridge along the edges of the 
incrusted crystals (Fig. 2). 

The oriented growth of dolomite upon rhodochrosite has not been 
previously described. 

Fluorite Incrusting Calcite 

J. L. Smith® has described groups of calcite crystals of a scaleno- 
hedral habit from the Wheatley Mine, Chester Co., Pennsylvania, the 
apice of each crystal of which is tipped by a small crystal of fluorite, the 
remaining portions of the crystals being unincrusted. These crystals 
with their incrustation were overgrown during or after the crystalliza- 

iPiet8ch,E.Kotow8ki, A.,aiidBereiu3.G. 1929. Zeits. Elektrochem., XXXV. pp 582-686. 

^ho specimens descnbed are contained in the collection of The American I^eeum of Natural 
History, unless otherwise stated. 

■Smith, J. L 1855. Amer. Jour. ScL, Ser. 2, XX, p 252, fig. 4. 




Pig. 4 Fig. 6 


Figs. 1, 2. Dolomite incmsting in parallel position the corners and edges of 
rhodochrosite. John Reed Mine, Alicante, Colorado. 

Fig. 3. Fluorite tipping a calcite scalenohedron enclosed within an overgrowing 
crystal of different habit, Wheatley Mine, Chester Co., Pennsylvania. 

Fig. 4, Marcasite incmsting the edges of a (1011) cry^al of calcine that has 
been enclosed by overgrowth within a crystal formed of (10.0) and (0112). Przi- 
bram, Bohemia. 

Fig^S. Pyrite tipping the apice of a composite calcite crystal formed of (101 0) 
and (0112). The lower, overgrown, crystals are also tipped by pyrite. Przibram, 
Bohemia. 
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tion of the fluorite by calcite of a different habit (Fig. 3). Smith does 
not give the identity of the forms present on the crptals, but his figure, 
copied here, apparently consists of (2131) with (1010) and (0112) as the 
habit of the overgrowing calcite. It is not remarked if the fluorite is 
crystallographically oriented to the calcite but this does not appear to 
be the case. 

Marcasite Incrusting Calcite 

_A specimen of calcite from Przibram, Bohemia, presents a group of 
(lOTl) rhombohedrons attached by one end of their vertical axis to the 
matrix with the exposed apice of the crystals, ^at is, the corner of the 
trihedral angle formed by (1011), (1101) and (0111), and the edges for a 
short distance away from the apice heavily incrusted by an aggregate 
of small platy crystals of marcasite. The middle edges and corners of 
the rhombohedrons and the faces themselves are free from incrustation. 
During or after the formation of the incrustation the crystals were over- 
grown by calcite that formed crystals composed of (1010) and (0112) 
(Fig. 4). The rhombohedrons range in size up to 1 cm. and the en- 
closing crystals are only slightly larger. The marcasite incrustation in 
part slightly projects above the surface of the later crystals. 

Pyrite Incrusting Calcite 
Przibram, Bohemia 

An extraordinary example of corner incrustation is afforded by two 
specimens from the Anna Mine, Przibram, Bohemia, which present drusy 
surfeces of thin tabular calcite crystals composed of (0112) modified by 
(1010) with the apice of each crystal tipped by a minute cube of pyrite 
(Fig. 5). The other corners and edges on the crystals and the faces 
themselves are entirely free from pyrite. The calcite crystals uniformly 
measure about 2 mm. across and have grown so that the vertical axis is 
approximately perpendicular to the incrusted wall rock. About 500 
crystals are present on the two specimens and the incrustation is lacking 
from only about 50 of these. The great majority of the pyrite crystals 
are minute, the largest one seen measuring .3 mm. on an edge. Many of 
them consist of two or three closely interpenetrating individuals. Occa- 
sionally a considerable number of minute pyrite crystals are aggregated 
together and in these cases the pyrite mass extends from the apice down 
the edges of (0112) for a short distance. When single crystals of pyrite 
occur perched upon the calcite apice it can be seen that the two minerals 
are not definitely oriented to each other. 
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The calcite crystals frequently occur piled one on top of another, 
sometimes in alignment and forming a single but strongly composite 
crystal, as in Fig. 5, but generally in a random overlapping pile and it 
can be seen in such cases that each of the calcite crystals has a pyrite 
cube perched upon its summit. Sometimes six or seven calcite crystals, 
all of equal size, occur heaped up in this way, each covering an earlier 
pyrite-incrusted crystal. This behavior suggests periodicity in deposition. 

Locality Unknown 

A photograph of a group of rhombohedral calcite crystals with the 
corners and part of the edges adjacent to the corners heavily incrusted by 
pyrite has been published by Schwab and Pietsch^ in connection with 
their discussion of adsorption by the edges and comers of crystals. The 
specimen is not described and the locality is not stated. 

Rondout, New York 

Whitlock^ has described calcite from Rondout, JJlster Co., New 
York, in which the edges of crystals composed of (1011) have been in- 
crusted by an aggregate of minute crystal^of pyrite. These crysta^are 
overgrown by calcite crystals formed of (0112) with (3142) and (10.3.13.2) 
which preserve the incrusted crystals in their interior. 

Rand, South Africa 

Young® has noted that calcite crystals occurring in drusy cavities 
in veins cutting the Main Reef series in the Rand, South Africa, contain 
innumerable crystals of p 3 n'ite in their outer portions, giving the calcite 
a greenish tint, which have ^^very evidently been precipitated by prefer- 
ence on the edges and comers of the crystals.'' 

Wheatley Mine, Pennsylvania 

Edge incrustations of pyrite upon calcite have been described by 
Smith^ from the Wheatley Mine, Chester Co., Penn., where they are 
foimd with the corner incmstations of fluorite upon calcite already men- 
tioned. The occurrence is similar to the edge incmstation of marcasite 
upon calcite from Przibram, described earlier, in that calcite crystals 
formed of (1011) were incmsted along the edges by minute crystals of 
pyrite, and these crystals with their incrustation were then enclosed in 

^Schwab, G. M., and Pietach, E., op. cit., fig. 4. 

aWhitlock, H. P. 1910. N. Y. Slate Mus. Mem. 13,p. 124,Pl.xxvii,fig.3. 

•Young, R. B. 1910. Trans. Qeol. Soc. South Africa, XII, p. 93. 

^Smith, J. L., op. cit., fig. 6. 
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slightly J.arger calcite crystals of a habit dominantly formed by (1010) 
and (0112). 

Smith further notes from this locality pyrite incrustations upon 
calcite which seem to represent a selective incrustation of the forms of a 
calcite crystal enclosed in a larger crystal of later growth^ and also 
describes a singular aggregation of a large number of calcite crystals in 
the form of a closed double spiral, as if around an axis. 

The localization of the sulphide incrustation to the edges and cor- 
ners of the incrusted crystal in this and in the preceding instances and in 
the edge incrustation of marcasite upon calcite may possibly have re- 
sulted from the chemical reaction of the calcite with the sulphide solu- 
tion, the greater rate of solution of the edges and corners of the crystals 
acting to localize the sulphide deposition. The absence of visible 
solution effects on the crystals studied at first hand, however, and 
the simultaneous deposition of the sulphide and the carbonate in the 
instances described from Przibram and the Rand and probably also 
in the instances accompanied by overgrowth, point to the adsorption by 
and simple crystallization upon the calcite by the sulphide. Marcasite 
has been described as being syncrystallized with calcite,® although mar- 
casite ordinarily crystallizes from acid solutions in which calcite would be 
soluble, and pyrite and other sulphides are often found so. 


Tetrahedbite and Chalcopyrite Incrusting Sphalerite 


A group of nearly black crystals of sphalerite from Butte, Montana, 
presents distorted tetrahedrons repeatedly twinned on (111) with the 
edges of the crystals and the edges of the re-entrant angles formed by the 
twins marked by rows of minute tetrahedrite crystals in parallel align- 
ment. On some crystals, ten or more parallel rows of tetrahedrite 
crystals are developed along the edges of the twinned lamellae. Tri- 
angular striations formed by terrace-like growth hillocks on the faces of 
the tetrahedrons are also occasionally outlined by rows of minute tetra- 
hedrite crystals. 


A suite of specimens from an unknown locality in the western United 
States presents successive incrustations of galena, sphalerite and tetra- 
hedrite upon very large distorted crystals of chalcopyrite. The sphaler- 
ite for the most part forms large nearly transparent yellow green crystals 

DanL^^l^?sS Sf 15 e17p%T 

XXIIL p. 98. 


Whitlock, H. P. 1910. N Y. State Mus. Mem. . 

LmdgreB.W. 1915. U. S. Geol. Surv. Bull. 601, p.45. 

Merwn, H. E. 1914. Amer. Jour. Sci., Ser. 4, XXXVIII, pp. 355-359. 
Frondel, C. 1934. Amer. Mus. Nat. Hist. Novitates. No: 695, pp. 5-6. 


. p. 106. 

.45. 
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which have overgrown the chalcopyrite and the galena. The tetra- 
hedrite, which was the last mineral to crystallize, forms small, sharply 
defined crystals that are markedly arranged, in parallel position, along 
striations formed by twinning and by vicinal growth on the surface of 
the sphalerite. A very minor amount of chalcopyrite crystallized out 
with the tetrahedrite and is similarly disposed along the striations. This 
later generation of chalcopyrite forms dull rough surfaces and rows which 
appear to the eye as consisting of irregular grains, but when such aggre- 
gates are viewed from certain angles, a satin-like sheen is seen which is 
due to a parallel orientation of minute crystal faces on the grains. 

The galena, sphalerite and tetrahedrite in part occur as small isolated 
crystals situated on the early formed chalcopyrite crystals. The galena 
and the tetrahedrite are oriented to that species but the sphalerite is not. 
The galena forms cubo-octahedrons with (111) in contact with (111) of 
the chalcopyrite and with the crystal axes of the two minerals parallel 
to each other. The chalcopyrite is strongly striated but the distribution 
of the incrustation is not noticeably influenced by these edges or by the 
ordinary edges and corners of the cr 3 rstals. 

Tetrahedrite Incrusting Chalcopyrite 

An edge incrustation of tetrahedrite upon chalcopyrite crystals, 
although not a striking one because of the small number of tetrahedrite 
crystals present, was observed on a specimen from Central City, Gilpin 
Co., Colorado. The chalcopyrite forms a large group of untarnished 
and strongly striated sphenoids, averaging 1 cm. in size, incrusting a 
matrix of quartz and pyrite. An oriented incrustation of tetrahedrite 
in small isolated crystals is present upon a few of the chalcopyrite crys- 
tals and is for the most part distributed along the edges of these and in a 
few instances is situated directly upon the corners. 

Sadebeck^ has described an oriented incrustation of tetrahedrite 
upon twinned ''fivelings” of chalcopyrite from Meiseberg, Saxony, 
which is largely developed upon the corners of the incrusted crystals. 

Hematite Incrusting C^illcite 

Instances of edge adsorption by calcite crystals are found which 
differ from the previously described instances in that the deposited 
substance appears to have been directly adsorbed as colloidal particles 
from a sol which enveloped the crystals during or after their growth. 

Complexly developed calcite crystals from West Paterson, N. J., 

^Sadebeck, A. 1872. Zeits. deutsch. geol. Ges., XXTV, p. 441, figs. 18, 19. 
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have been described on which the faces of a particular form are covered 
by a rose-red or rose-colored film of hematite which was adsorbed selec- 
tively by that form from an iron oxide sol which bathed the crystals at 
some time after the completion of their growth.^ The edges of these 
filmed faces are strongly marked by a deep red line of hematite, the other 
edges of the crystal not being thus marked, and this edge deposition seems 
to represent the initial stage of formation of the film. On some crystals 
only the edges of these faces have received deposition, although then but 
slightly, while the faces themselves are unfilmed. 

Three specimens of calcite from localities in Lancashire, England, 
present groups of crystals of a modified scalenohedral habit which con- 
tain inner scalenohedral crystals of calcite the edges of which are out- 
lined by pulverulent hematite.^ The hematite coating is not strictly 
confined to the crystal edges but is most dense there and rapidly de- 
creases in intensity towards the interior of the faces. The coating is 
particularly heavy towards the apical part of the cr 3 rstals. The habi-^of 
the inner, coated crystals in these instances is formed by simple (2131) 
scalenohedrons. The overgrowing calcite (Mers in habit from this and 
forms crystals dominantly comyposed of (2131) with small rounded and 
striated modifying faces of (1011) ^d (0112) in one of the instances and 
these two modifying forms with (1341) also in the two other instances. 

Calcite crystals showing inner crystals delineated by hematite or 
by a flocculent black substance were observed on a number of specimens 
from Cumberland, Derbyshire, Lancashire and other localities but with- 
out the feature of edge deposition described. Woodward® has catalogued 
calcite from a locality near Haddon, Derbyshire, as ‘'Two Pieces of a 
pellucid Spar lineated with black in such manner, as to shew the Order and 
Succession of the Matter in the Formation of the Mass.'' 

It is of interest to note that the habit change in these and in the 
previously described instances of calcite overgrowth accompanying 
an edge or corner adsorption is such as to suppress or render more obtuse 
the adsorbing edge or corner. The mechanism of the habit change, as in 
the experimental instance of edge and corner adsorption by a growing 
crystal of lead nitrate, mentioned earlier, appears to be by lowering the 
growth velocity of the edges and comers to such a value that one of the 
possible crystal forms residing in them can develop on the crystal. 

iFrondel, C., op. cit., pp. 3-6. 

these specimens has been published by Whitlock (1933, Nat. Hist., 

*W oodward, J . 1729. An Attempt Towards a Natural History of the Fossils of England. London, 
I, p. 152. 
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Miscellaneous Occurrences 

Incrustations of chalcopyrite and of pyrite that are selective upon 
the (111) and (100) forms, respectively, of galena cubo-octahedrons 
have been described^ in which the super-crystallization appears to have 
initiated upon the edges of the galena crystals and to have gradually 
extended from the edges over the whole area of the incrusted faces with 
increasing deposition. Smyth^ has described incrustation pseudomorphs 
of pyrite after pyrrhotite in which the pyrite has built up as pro- 
nounced ridges upon the edges of the original pyrrhotite crystals, 
and Maier® has figured an instance in which an anglesite crystal projects 
in parallel growth from a corner of a barite crystal. An oriented edge 
incrustation of topaz upon trapezohedrons of spessartite, from the 
Thomas Range, Utah, has been briefly described by Montgomery.^ 
A crystal of zircon from Iron Mountain, New York, has been described 
by Whitlock® as having gray zones of hematite or magnetite dust sym- 
metrically disposed along certain of its edges. 

Fluorite crystals are frequently noted to be more intensely pig- 
mented along the edges of the crystals or to have the edges outlined by a 
pigment of a different color. Brauns® has figured fluorite cubes of a 
yellow color the edges of which are marked by a line of violet color and 
also colorless octahedrons that are blue on the comers. Several similar 
instances were observed on specimens in the Museum collection. The 
interior segments or “growth pyramids^' beneath the different growth 
forms of single crystals of fluorite are sometimes found to be xmequally 
pigmented, or differently pigmented, as a result of the unequal adsorbing 
power of the different forms, ^ and a continuance of crystal growth in 
these instances of .edge and corner coloration would probably also result 
in the appearance of a selectively colored modifying form on the ad- 
sorbing edge or comer. 



LXXI, figs. 2, 12. 

^Frondel, C. 1934. Amer. Mus. Novitates, No. 758, p. 6. 
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THE DISTRIBUTION OF ROTIFERA ON MOUNT DESERT 
ISLAND. PART VI^ 

NEW BRACHIONIDAE OF THE GENUS LEPADELLA^ 

By Frank J. Myers 

The rotatorian fauna of Mount Desert Island proved to be very- 
rich in lepadellids, particularly in those species that lurk or live among 
the leaves of submerged aquatic mosses, especially Sphagnum. From 
such habitats all of the species herein described were collected. Individu- 
als were studied from fully contracted specimens, as the anterior margins, 
obscured in expanded animals, offer some of the salient characters in the 
determination of species. No detailed study of the corona or the trophi 
was made, as they are very imiform throughout the genus. The corona 
is of the typical family type with the circumapical band suppressed 
dorsally because of the protective '' head-hood.^’ The mastax is malleate. 

No observations were made on the sensory pit, situated dorsally on 
the terminal foot joint. As Harring (1) observed, ‘^this sensory pit has 
not been demonstrated in all the species, but has been found in ail cases 
where it was possible to obtain a properly oriented view under sufi&cient 
magnification.” The presence of a caudal ganglion among the rotifers 
has been demonstrated and it is not unreasonable to suppose that the 
sensory setae of the pit are connected with the ganglion by a nerve 
thread, as in other genera. 

The lateral antennae, which emerge through simple openings on the 
dorsal plate near the posterior end, are very uniform throughout the 
genus; no mention has been made of them in the descriptions, except in 
one instance which is explained in the text. 

The eight new species and two new varieties described in this 
paper are as follows: 

Lepadella hraclea LepadeUa apaicora 

Lepadella venefica LepadeUa xenica 

LepadeUa longiseta Lepadella visenda 

LepadeUa triha LepadeUa laJtusinua var. americana 

LepadeUa akroheles LepadeUa tript&ra var. alata 

iTbe preceding parts of this article appeared in American Mnsemn Novitates as follows; part 1 
(not numbered) in No. 494, Sept. 28, 1931; part II in No. 659, Sept. 15, 1933; part III in No. 660, 
Sept. 15, 1933 ; part IV in No. ^9, March 10, 1934; part V in No. 700, March 10, 1934. 

*In this and the following paper of the Mount Desert series, the classification of Remane mronn’s 
Tierreich, IV, Abt. II, Buch 1, !^tatorien, Gastrotrichen und Kinorh 3 mchen, pp. 614-517), has been 
followed. I consider this the most natural and logical classification thus far proposed. 
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Order Monogononta 
Family Brachionidae 
Lepadella bractea, new species 
Figures 1, 2, 3 

The body is subcircular in outline, deep, strongly convex dorsally and evenly 
arched; it is prolonged posteriorly into a small pointed projection. There is a promi- 
nent dorsal, zigzag keel arising near the anterior margin and extending the full length 
of the dorsum. The dorsal sinus is broadly U-shaped and has a well-marked stippled 
collar. The ventral sinus is about twice as deep as the dorsal, and has an inconspicu- 
ous line running parallel to it marking the collar limit. 

The foot groove is elongate-oval in shape and rather short and narrow; its width 
is little more than one-half of the length. The terminal foot joint is almost equal to 
the combined length of the first and second joints. The toes are relatively short and 
taper gradually to acute points. 

Length of lorica, 78jLt; foot groove, 21;*; foot, 18/*; terminal foot joint, 9/*; 
toes, 21/i. Width of lorica, 68/*; anterior points, 25/*. Depth of dorsal sinus, 12/*; 
ventral sinus, 24/*. 

Lepadella bractea was fairly common throughout the island; it 
has also been collected in Atlantic County, New Jersey, and Vilas County, 
Wisconsin. The species is easily recognized by the prominent dorsal 
zigzag keel which gives the impression of being too long for the body and 
having become compressed longitudinally in order to fit. It is, however, 
a natural and permanent character and every individual, including those 
from New Jersey and Wisconsin, was thus provided. 

The type is deposited in The American Museum of Natural History; 
Cat*. No. A.M.N.H. 80. 

Lepadella venefica, new species 

Figures 4, 5, 6 

The body is ovate in outline, fairly deep and evenly arched dorsally. The 
anterior margin is straight and there is no stippled collar present. The ventral sinus is 
deep and broadly U-shaped; it is provided with a flaring collar, but no stippling was 
observed. 

The foot groove is wide and parallel-eided. The terminal foot joint is slightly 
longer than the combined length of the first and second joints. The toes are short, 
fairly stout and taper regularly to acute tips. 

Length of lorica, 57/*; foot groove, 15/*; foot, 15/*; terminal foot joint, 7/*; 
toes 14/*. Width of lorica, 47/*; anterior points, 20/*. Depth of ventral sinus, 10/*. 

Lepadella venefica was evenly distributed throughout the island; 
it is also common in Atlantic County, New Jersey. This is one of the 
smaller species, being only shghtly larger than Lepadella triptera Ehren- 
berg. Like that species it is so small that it is difficult to find, and is 
probably more common than the published records indicate. It differs 




Fig. 1, Lepadella hracteaf dorsal view, a, anterior points. Fig, 2. Ventral view. 
Fig. 3. Cross section of body. Fig. 4. LepodeZZa vencjto, dorsal view. Fig. 5. Ven- 
tral view. Fig. 6. Cross section of body. Fig. 7- Lepadella longieeta^ dorsal view, 
a, lateral antenna. Fig. 8. Ventral view. Fig. 9. Cross section of body. Fig. 10. 
L«pacZeZZa Zn6a, dorsal view. Fig. 11, Ventral view. Fig. 12. Cross section of body. 
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chiefly from the above-mentioned species in the absence of a dorsal keel 
and in having a straight anterior, dorsal margin. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 382. 

Lepadella longiseta, new species 
Figures 7, 8, 9 

The lorica is ovate in outline, deep and evenly arched dorsally. The dorsal 
anterior m ar g in is straight and no stippled collar was observed. The ventral sinus is 
deep and broadly V-shaped; it is provided with a prominent stippled collar, the edges 
of which are broadly flaring. 

The lateral antennae are in the normal position, and the sensory setae emerge 
from the tips of small tubules. 

The foot groove is relatively short and oval in outline. The terminal foot joint 
is slightly longer than the combined length of the flrst and second joints. The toes 
are relatively very long and slender, tapering regularly from the base to very slender 
tips. 

Length of lorica, 78jLt; foot groove, 20jLi; foot, 18/*; terminal foot joint, 12/*; 
toes, 38/1. Width of lorica, 65ju; anterior points, 28/x. Depth of ventral sinus, 16/*. 

Lepadella longiseta is evidently rare. Two specimens were found in 
the Witch Hole during the summer of 1930. This species is related to 
Lepadella benjamini Harring, from which it differs in its much smaller 
size. While the depth of the body is ample, it is not nearly so deep rela- 
tively as that of the above-mentioned species, nor do the edges of the 
lorica overhang. 

The lateral antennae are characteristic. The tubules, from the tips 
of which emerge sensory setae, are quite small, yet they are conspicuous 
enough to be easily seen, and are the only instance of this kind among the 
different Species of the genus. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 738. 

Lepadella triba, new species 
Figures 10, 11, 12 

The body is very elongate and oval; it is shallow and evenly arched dorsally. 
The anterior margin is nearly straight and there is no stippled collar. The ventral 
sinus is broadly V-shaped, with an inconspicuous line running parallel to it marking 
the collar limit. The venter is provided with a very low, rounded elevation, and in 
cross section somewhat resembles the lorica of Euchlanis. However, there are no 
lateral sulci, the entire ventral plate being hardened. 

The foot groove is flaring. The terminal foot j oint is almost equal to one-half the 
length of the toes. The toes are long and taper regularly to very slender, drawn out 
tips. 
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Length of lorica, 80 jx; foot groove, 20jLt; foot, 26/t; terminal foot joint; 14/i; 
toes, 32 jli. Width of lorica, 45/*; anterior points, 24/*. Depth of ventral sinus, 12/*. 

Lepadella triba was found in a pool on Pond Heath, where several 
specimens were collected during the summer of 1926. It is readily distin- 
guished from the remaining species of the genus by the very elongate 
lorica and the peculiar Eiichlanis-like formation of the ventral plate. 

The type is deposited in The American Museum of Natural l^tory ; 
Cat. No. A.M.N.H. 670. 

Lepadella akrobeles, new species 
Figures 13, 14, 15 

The body is elongate and oval in outline; it is shallow and has a low rounded 
dorsal elevation, widest near the anterior margin, then gradually dimiT^iRhing in 
breadth to the posterior margin, where it ends in the form of a low flange. The 
anterior dorsal margin is very shallow and there are no indications of a stippled collar. 
The ventral sinus is broadly V-shaped and has an inconspicuous line running parallel 
to it, which marks the collar limit. 

The foot groove is narrow and parallel-sided. The terminal foot j oint is slightly 
longer than the combined length of the first and second j oints. The toes are short and 
rather stout; they taper gradually to very slender tips. 

Length of lorica, 90/*; foot groove, 26/*; foot, 22/*; terminal foot joint, 12/*; 
toes, 24/*. Width of lorica, 68/*; anterior points, 28/*. Depth of ventral sinus, 15/*. 

Lepadella akrobeles was collected sparingly in an old, abandoned 
ice pond near Manset, during the summer of 1930. The peculiar shape 
of the dorsal elevation is distinctive and distinguishes it from any other 
species of the genus. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 723. 

Lepadella apsicora, new species 
Figures 16, 17, 18 

The body is oval in outline, shallow, and evenly arched dorsally. The dorsal 
anterior margin is nearly straight and there is a prominent stippled collar. The ventral 
sinus is deep and broadly V-shaped; it is also provided with a prominent flaring collar 
which is stippled throughout. 

The foot groove is wide and slightly flaring posteriorly. The terminal foot joint 
is extremely long, being nearly twice the combined length of the first and second 
joints; it is twisted, as in Lepadella q/rtopris Earring, so that the left toe is almost 
directly under the right. The toes are strongly asymmetric, the right being nearly 
twice as long as the left. 

Length of lorica, 80/*; foot groove, 21/*; foot, 30/*; terminal foot joint, 20/*; 
right toe, 30/*; left toe, 14/*. Width of lorica, 65/*; anterior points, 28/*. Depth of 
ventral sinus, 18/*. 
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Lepadella apsicora was collected sparingly in the Witch Hole and 
Aunt Bettie Pond during several summers. Its nearest relative is Lepa- 
della cyrtopus Harring, from which it differs mainly in the shape of the 
ventral sinus and in the relatively longer toes. In Lepadella apsicora 
the terminal foot joint is by far the longest, while the second foot joint 
is the longest in Lepadella cyrtopus. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 675. 

Lepadella latusinus var. americana, new variety 
Figures 19, 20, 21 

The body is subrhomboidal in outline, and deeply and evenly arched dorsally. 
The dorsal anterior margin is slightly excavate and the outline is somewhat convex 
in the middle portion. No dorsal stippled collar was observed. The ventral sinus is 
deep, broadly V-shaped, and has a prominent flaring collar which is stippled through- 
out. The posterior margin of the dorsum is wide and flaring, slightly excavate and 
convex in the middle portion. 

The foot groove is deep and widely flaring. The length of the terminal foot joint 
is nearly equal to the combined length of the first and second joints. The toes are of 
medium length and gradually taper to very acute tips. 

Length of lorica, 90/*; foot groove, 24/*; foot, 19/*; terminal foot joint, 9/*; 
toes, 24/*. Width of lorica, 63/*; anterior points, 25/*. Depth of ventral sinus, 20/*. 

This variety is fairly common on the island, and also in Atlantic 
County, New Jersey. It is smaller than Lepadella laiusinus (Hilgen- 
dorf)^ and has relatively shorter toes. The lateral angles of the posterior 
margin are very acute; they never curve outward and forward as in the 
exuberant forms of Lepadella latusinus. This variety is constant. Speci- 
mens from Mount Desert Island and New Jersey were found to agree 
in all respects. 

The t 3 rpe is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 761, 

Lepadella xenica, new species 
Figures 22, 23, 24 

The body is pyriform in outline, the greatest width being near the anterior margin, 
from whence it diminishes gradually, and is prolonged posteriorly as a bluntly pointed 
projection. The body is shallow. A low elevation arises near the anterior margin 
of the dorsum, dinoinishing gradually in width and ending in a low flange. The lateral 
edges of the lorica overhang slightly. The dorsal sinus is fairly deep and surrounded 
by a prominent stippled collar, the beads of which are more strongly marked, with one 
possible exception, than any other known species of the genus. The ventral sinus is 
somewhat greater in depth than the dorsal and is equally as well marked by a stippled 
collar. 

^■See Harring, 1916, Proc. TJ. S. Nat. Mus., LI, p. 542, PI. xci, figs. 7-12. 
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The foot groove is deep, quite narrow anteriorly and flaring posteriorly. The 
foot is relatively short and the terminal joint is somewhat longer than the combined 
length of the first and second joints. The toes are very long; they diminish gradually 
to extremely slender, drawn-out tips. 

Length of lorica, 90/*; foot groove, 32^; foot, 25/i; terminal foot joint, 12/*; 
toes, 45/i. Width of lorica at widest part, 70/*; anterior points, 35/*. Depth of dorsal 
sinus, 15/*; ventral sinus, 21/*. 

Lepadella xenica was collected in Aunt Bettie Pond during the 
summer of 1927. It bears some resemblance to Lepadella hyalina Smir- 
nov, but differs from that species by having a much deeper dorsal sinus 
and also in the general shape of the body, particularly the posterior 
portion. It also somewhat resembles Lepadella myersi Edmondson. It 
differs from that species by being much more shallow dorsoventrally; 
by having a deep V-shaped anterior dorsal sinus, instead of being 
straight; by having relatively much longer toes lying side by side, in- 
stead of the left being under the right; and by having a rounded posterior 
projection, instead of being squarely truncate posteriorly. In both 
species the beaded stippling of the collar is very prominent. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 669. 

Lepadella visenda, new species 
Figures 25, 26, 27 

The body is moderate in depth and is subrhomboidal in outline. The dorsum is 
evenly arched. The anterior dorsal margin is slightly convex and no stippled collar is 
present. The ventral sinus is deep and roughly U-shaped; there is an inconspicuous 
line parallel to it marking the collar limit. The posterior margin of the dorsal plate is 
flaring and bounded laterally by prominent blunt points. 

The foot groove is deep, the anterior half narrow, the posterior half flaring. 
The terminal foot joint is about equal to the combined length of the first and second 
joints. The toes are long, the outer edges being straight; the inner edges are ex- 
panded at the base, then diminish gradually to form very slender tips. 

Length of lorica, 108/*; foot groove, 36/*; foot, 22/*; terminal foot joint, 12/*; 
toes, 45/*. Width of lorica, 75/*; anterior points, 32/*. Depth of ventral sinus, 28/*. 

Lepadella visenda, while not common, is evenly distributed through- 
out the island. It has also been collected sparingly in Atlantic County, 
New Jersey. The species bears a certain resemblance to Lepadella 
latusintLS, but differs mainly in the very long slender toes, bulbous at 
the base, and in the blunt lateral projections of the posterior margin. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 668. 
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Fig. 22. LepadeUa xenica, dorsal view. Fig. 23. Ventral view. Fig. 24. Cross 
section of body. Fig. 25. LepadeUa visenda^ dorsal view. Fig. 26. Ventral view. 
Fig. 27. Cross section of body. Fig. 28. LepadeUa triptera, normal form, ventral 
view. Fig. 29. Mount Desert Island specimen, ventral view. Fig. 30. Karlsruhe 
specimen, ventral view. Fig. 31. LepadeUa triptera var. oZoto, dorsal view. Fig. 32. 
Cross section of body. The figures of this variety are on a smaller scale than those of 
the other species. 
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Lepadella triptora var. alata, new variety 
Figures 28, 29, 30, 31, 32 

Lepadella triptera Ehrenberg^ is evidently quite variable. The 
normal form is constant in a circumscribed locality, and it is only when 
material from widely separated locations is brought together and com- 
pared that the different forms are seen to intergrade. The extreme of 
such a series should be accorded varietal rank, and it seems that Lepa- 
della triptera var. alaia is the extreme of the exuberant forms. 

Figure 28 shows the normal form. Figures 29, 30, and 31 show the 
overlapping forms culminating in the winged variety, alata. Figures 28 
and 29 are reproduced from drawings kindly sent by H. Hauer who col- 
lected the specimens near Karlsruhe, Baden. 

Measurements of specimen shown in figure 8, material from Duck Brook, Mount 
Desert Island, are: Length of lorica, SOjtt; foot groove, 25/*; foot, 20/*; terminal foot 
joint, 10/*; toes, 15/*. Width of lorica, 72/*. Depth of ventral sinus, 20/*. Measure- 
ments of normal specimen; Length of lorica, 75/*; foot groove, 25/*; foot, 23/*; 
terminal foot joint, 10/*; toes, 20/*. Width of lorica, 64/*. Depth of ventral sinus, 14/*. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M,N.H. 762. 

ADDITIONS TO THE MOUNT DESERT ISLAND FAUNAL LIST 

Since the faunal list of rotatorian species of Mount Desert Island 
was published in the Ajnerican Museum Novitates (No. 494, September, 
1931), the following species have been added: Collotheca atrochoides 
(Wierzejski), Witch Hole, and Voronkovia mirabilis Fadeew, from The 
Tarn. 
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THE DISTRIBUTION OF ROTIFEEA ON MOUNT DESERT 
ISLAND. PART Yll^ 

NEW TESTUDINELLIDAE OF THE GENUS TESTUDINELLA AND A NEW 
SPECIES OF BRACHIONIDAE OF THE GENUS TRICHOTRIA 

By Frank J. Myers 

As was the case with several other genera, the waters of Mount 
Desert Island contained an unsuspected number of new testudinellids. 

The anatomy and the trophi are very constant throughout the genus. 
The salient characters are to be found in the lorica of fuUy contracted 
specimens. They are: the general shape and size, the shape of the 
anterior and mental margins, the position of the lateral antennae, the 
position and shape of the foot opening, and the shape of the transverse 
section of the body. The trophi are of the maUeo-ramate t 3 rpe. 

The new species described in this paper are as follows: 

Testudinella angulata TestvdineUa derUata 

Tesiudinella triangularis Testudinella ovata 

Testudinella epicopta Testudinella diceUa 

Trichotria eukosmeta 

Order Mohogononta 
Family Testudinellidae 
Testudinella angulata, new species 
Figures 1, 2 

The lorica is roughly triangular and ovate, narrowest anteriorly, then gradually 
widening to a position marked by the lateral spines. The posterior portion is evenly 
rounded and marked by a median blunt projection of the foot opening. There are a 
pair of lateral spinules situated at the point of the greatest body width. The dorsal 
anterior margin is roughly trilobed, the median lobe being more prominent and acute 
than the lateral lobes. The mental margin is undulate; it has a small blunt 
median lobe bounded by larger laterals. 

The lateral antennae are situated on the dorsum about half way between the 
anterior and posterior margins of the lorica. 

The foot opening is elongate, oval, and terminal. 
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The transverse section of the lorica is greatly depressed and its exact shape will 
best be understood by reference to figure 2. 

Length of lorica, 130^. Width of lorica at widest part, 90^*; anterior margin, 

60 m. 

Testudinella angvlata was fairly common throughout the island in 
association with submerged Sphagnum and Fontinalis. It has also been 
collected in Vilas County, Wisconsin, and in Atlantic County, New 
Jersey. 

In Testudinella parva (Temetz), lateral spines may be present or 
absent. The form having lateral spines is now recognized as a variety 
and is known as Testudinella parva hidentata (Temetz). In Testudinella 
angulata the lateral spines are constant and always present. 

The type is deposited in The American Museum of Natural History; 
Cat. NO.A.M.N.H. 390. 

Testudinella triangularis, new species 

Figures 3* 4 

The body is roughly triangular and ovate in shape. The posterior portion is 
truncate, slightly rounded and marked by a median notch of the foot opening. There 
are a pair of lateral spines, situated relatively lower down than in the preceding species, 
and nearly opposite the anterior limit of the foot opening. The dorsal anterior margin 
projects strongly, is bluntly pointed and has a median notch dividing it into two lobes. 
The mental margin is excavate and widely V-shaped. The lateral antennae are 
situated low down in the lumbar region. 

The foot opening is subsquare and terminal. 

The transverse section is triangular; the lateral edges are rounded and there is a 
low median keel extending the entire length of the venter. 

Length of lorica, 120/x. Width of lorica at widest part, 88 m ; anterior margin, 
40/i- 

Although Testudinella triangularis was not as common as the preced- 
ing species, it was evenly distributed throughout the Island in similar 
associations. It has also been collected in Atlantic County, New Jersey, 
and was abundant in Wheeler Lake, Vilas County, Wisconsin, during 
several siunmers. It bears a superficial resemblance to Testudinella 
angulata, but differs from that species principally in the anterior margins 
and in the transverse section of the lorica. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A,M.N.H. 760. 

Testudinella epicopta, new species 

Figures 5, 6 

The body is squarely truncate anteriorly and posteriorly, widest in front and 
diminishing gradually from mid-length to the foot opening. The anterior dorsal margin 
is nearly straight; the mental margin is slightly undulate and has a shallow central 
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notch. The lateral antennae are situated nearly opposite the middle of the longi- 
tudinal body axis. 

The foot opening is narrow, very wide and terminal. 

The transverse section of the lorica is relatively stout; its exact shape will best 
be understood by reference to figure 6. 

Length of lorica, 90 m. Width of body at widest part, 75/*; anterior margin, 66/*. 

Testudinella epicopta was evenly distributed throughout the island. 
It is commensal on the cladoceran Acantholeberis curvirostriSf and was 
generally found attached, by the ciliated tip of the foot, to the posterior 
portion of the carapace. It has also been collected in Atlantic County, 
New Jersey, and in Vilas Coimty, Wisconsin. 

This is not the only species of the genus that has developed the habit 
of commensalism. Testudinella elliptica Ehrenberg, Testudinella caeca 
(Parsons) and Testudinella truncata (Gosse), are to be found attached to 
the legs and gill plates of Asellus. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 455. 

Testudinella dentata, new species 

Figures 7, 8 

The body is ovoid and truncate anteriorly. The dorsal anterior margin is convex 
and projects in the form of two low lobes. The mental edge is slightly undulate and 
has a deep median sinus boimded by two acute spines. The lateral antennae are 
situated slightly above the median transverse body axis. 

The foot opening is narrow and situated on the posterior fifth of the venter. 

The transverse section of the body is much compressed, stouter in the middle 
portion and rounded at the lateral edges. 

Length of lorica, 150/*. Width of lorica at widest part, 90/*; anterior margin, 

75/1. 

Testudinella dentata was common in brackish water near the outlet 
of the Barcelona at Thomas Cove. It has also been collected in brackish 
water in Powell’s Creek, Atlantic County, New Jersey. It bears a 
certain resemblance to Testudinella clypeata Ehrenberg, which also has 
been found in salt and brackish water. It differs from that species in 
having a notched anterior margin, instead of being simply convex; the 
transverse section of the lorica is symmetric both dorsally and ventraUy, 
instead of being convex dorsally and having a much smaller convex 
ventral side. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 140. 
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Fig. 1. TeatudiruiUa angulata, dorsal view of lorica. Fig. 2. Transverse section. 
Fig. 3. TestiidineUa triangularis^ dorsal view of lorica. Fig. 4. Transverse section. 
Fig. 5. TestvdmeUa epicopta, dorsal view of lorica. Fig. 6. Transverse section. 
Fig. 7. TestudmeUa dentaia, dorsal view of lorica. Fig. 8. Transverse section. Fig. 
9. TestudmeUa ovaia, dorsal view of lorica. Fig. 10. Transverse section. Fig. 11. 
TestudmeUa diceUa, dorsal view of lorica. Fig. 12. Transverse section. Fig. 13. 
Trichotria eukosmeta, lateral view. Fig. 14. Dorsal view of posterior portion of body. 
Dotted lines are features of the venter. 
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Testudinella ovata, new species 
Figures 9, 10 

The body is elongate and oval in shape. The dorsal margin is strongly convex 
and disposed into four prominent lobes. The mental margin is excavate and widely 
V-shaped. The lateral antennae are situated nearly opposite the first third of the 
longitudinal body axis. 

The foot opening is wide and semicircular in shape; it is situated on the posterior 
fifth of the venter. There is a low ventral elevation, starting at the apex of the V- 
shaped mental margin, which gradually widens and terminates at the foot opening. 

The transverse section of the lorica is nearly straight dorsally and bluntly keeled 
ventrally : its exact shape will best be understood by reference to figure 10. 

Length of lorica, 125m- Width of lorica at widest part, 90m; anterior margin, 55m. 

Testudinella ovaia was not common. A few specimens were col- 
lected in several locations at different ntervals, always in association 
with submerged Sphagnum. 

The projecting four-lobed anterior margin and the longitudinal 
ventral elevation readily distinguish this from any other species of the 
genus. 

The type is deposited in The American Museum of Natural History; 
Cat, No. A.M.N.H. 739. 

Testudinella dicella, new species 
Figures 11, 12 

The lorica is greatly depressed, um-shaped, and has a prominent median, pos- 
terior, subsquare projection. The dorsal anterior margin is xmdulate; it is bounded 
laterally by two out-curved spines and has a prominent angular, median projection. 
The mental margin is undulate and has a wide subsquare median sinus bounded 
laterally by two blimt spines. The lateral antennae are situated somewhat above the 
median transverse body axis. 

The foot opening is terminal and protected dorsally by a prominent subsquare 
projection of the dorsum. 

The transverse section of the lorica is greatly compressed, straight dorsally and 
widely angular ventrally. 

Length of lorica, 130m. Width of lorica at widest part, 85m; anterior margin, 78m. 

Testudinella dicella was fairly common and well distributed on the 
island. It has also been collected in abundance in the Pocono Moun- 
tains, Pennsylvania, Vilas County, Wisconsin, and Atlantic County, 
New Jersey. 

Although this species seems to-be closely related to Testudinella 
tridentata Smirnov, from which it differs principally in the details of the 
anterior margins and the shape of the lorica, it seems justifiable to name 
it as a new species, in view of the fact that Smirnov (1) does not show the 
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location of the lateral antennae nor does he give a transverse section of 
the lorica, both very important in the determination of species. 

The type is deposited in The American Museum of Natural History; 
Cat. No. A.M.N.H. 261. 


Family BracMonidae 
Tiichotria eukosmeta, new species 
Figures 13, 14 

The body is slightly gibbous dorsaUy. The lorica is minutely punctate and quite 
flexible. The posterior portion of the dorsum is acuminate from the dorsal view ; from 
the lateral view it terminates in a prominent recurved, bifid projection. 

The foot has two joints; the basal joint is stout and conical and bears two long 
acute condyles on its dorsal surface. The toes are blade-shaped, slightly decurved and 
parallel-sided; they are about equal to the foot in length. 

The lateral antennae are guarded by a prominent hook-like spine. The dorsal 
antenna is a prominent papillose projection from which emerges a tuft of sensory 
setae. 

The mastax is malleate and the anatomy agrees with that of the other members 
of the genus. 

Total length, 220/a; toes 30/a. 

A few specimens of Trichotria eukosmeta were collected in Fawn 
Pond during the summer of 1926. It has not been found again. 

Although the other members of the genus Trichotria are notable 
for the thickness of the lorica, which is always marked by facets, the 
integument of this species is thin and flexible without any traces of 
faceting. Trichotria tetractis caudala (Lucks) has a posterior pointed 
projection of the lorica, but it is never bifid from the lateral view. More- 
over, that variety has a normal faceted lorica and closely resembles 
Trichotria tetractis (Ehrenberg). 

The type is deposited in The American Museum of Natural History; 
Cat. No. A. M.N.H. 653. 

GENERAL REMARES ON DISTRIBUTION OF ROTIFERS 

Although it is true that there seem to be a number of species that are 
indigenous to the separate localities, the rotatorian faunas of Mount 
Desert Island, Vilas Coimty, Wisconsin, and Atlantic County, New 
Jersey are strikingly similar. The various bodies of water included 
in the three localities range in pa from 3.5 to 6.8 in the littoral regions. 
Therefore, the fauna is an acid water fauna and most of the species 
of such typical alkaline genera as Brachionus, Mytilina, Eosphora, 
NMolca^ Asplanchna^ Lacinularia and Sinantherina are practically 
absent; at least they are only represented by occasional stragglers. 
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METHODS OF COLLECTION AND STUDY 

In describing new species preference has been given to those whose 
habitats are also Wisconsin and New Jersey. There remain a number of 
provisional species that may be indigenous and new. These have been 
left in abeyance until such time as more is learned about them by 
future research. 

In view of the fact that such a large number of species were recorded 
from an island of only one hundred and five square miles in area, a note 
on the method of collecting will not be amiss. 

It was decided, in order to be as accurate as possible in the de- 
termination of species and the description of new ones, to examine all 
material in the living state. Therefore it was necessary to transport the 
specimens collected to the laboratory as quickly as possible, instead of 
narcotizing and fixing the material in the field, as is frequently done. 

Aquatic plants were gently lifted above the surface and placed in 
wide-mouthed jars of 1000 cc. capacity, containing water from the same 
source, care being taken not to crowd too much. This trapped the rotifers 
among the leaves while washing off most of the undesirable organisms, 
such as Entomostraca, insect larvae, and aquatic worms. In such collec- 
tions the change in environment is not too sudden, but takes place 
gradually, while the food and safety factors are maintained better than 
in clear collections which have been concentrated by means of a net of 
fine mesh. The net was only resorted to occasionally in the absence of 
aquatics. Thousands of organisms are introduced into the containers 
with the plants. Animal death and post-mortem changes begin to take 
place at once. Therefore, in order to work over the collections while 
they were as fresh as possible, and in view of the fact that virtually all 
of the locations were bounded by good roads, an automobile was in 
constant use 'or transporting the collections to the laboratory. On 
arrival, the containers were placed several feet from the source of light. 
The heavier vitiated water gradually sank to the bottom and the lighter 
purer water rose to the top. After a certain interval, depending on the 
temperature, the rotifers came out from among the plants and ascended 
with the fresher water; they eventually reached the surface and assem- 
bled on the side nearest the light and crowded into the meniscus, from 
which they were removed and transferred to watch glasses. Virtually 
90 per cent of all the rotifers listed were collected in the above manner. 

Material of the species described in Parts VI and VII have been 
placed in the collection of The American Museum of Natural History. 

AU investigations and research work on the Rotifers of Mount 
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Desert Island were carried on at the Wier Mitchell Station of the Mount 
Desert Island Biological Laboratory, situated at Salisbury Cove, Maine. 
The author wishes to express his appreciation and thanks for the many 
courtesies enjoyed and pleasant associations formed there during the 
summers of 1921 to 1931 inclusive. 
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DESCRIPTIONS OF NEW BIRDS FROM MOCHA ISLAND, 
CHILE, AND THE FALKLAND ISLANDS, WITH COM- 
MENTS ON THEIR BIRD LIFE AND THAT OF 
THE JUAN FERNANDEZ ISLANDS AND 
CHILOE ISLAND, CHILE 

By Frank M. Chapman 
Mocha Island 

Mocha Island lies on the continental shelf about twenty-two miles 
off the coast of central Chile between approximately 38° 11' and 38° 
24' South latitude. Since my first visit to Chile, in 1916, 1 have planned 
to visit Mocha Island, but it was not until 1932 that the Museum suc- 
ceeded in sending a representative to that island. In November of that 
year Mr. D. S. Bullock of Angol, Chile, so well known for his natural 
history work in that country, visited the island in our behalf. He re- 
mained five weeks and secured a collection of 125 birds and 42 mammals. 
The former have been presented to the American Museum by Dr. L. C. 
Sanford. Meanwhile, R. P. Rafael Housse, as a result of his exploration 
in 1924, had published^ an annotated list of 59 species of birds observed 
on Mocha, to which he added notes on 16 additional species reported to 
him the following year by R. P. Juan Enrique Gajardo.^ 

The fully annotated report supplied by Mr. Bullock contains notes 
on 70 species, of which 11 are not contained in Father Housse's report. 
The known avifauna of Mocha, therefore, is well over 80 species and is 
essentially that of the mainland and its coastal islets. Mr. Bullock, 
however, calls attention to the absence of Pezites militaris militaris, 
Mimus thenca, and the three Chilean woodpeckers, though conditions 
are suitable for their existence on the island. 

The area of Mocha is approximately 12,500 acres, of which about 
one half, Mr. Bullock writes, is mountainous and covered with forests. 
The general characteristics and history of the island are described in a 
series of papers in the Anales Museo Nacional de Chile, No. 16, 1903. 

I speak here only of the birds that Mr. Bullock's collections show are 
peculiar to the island. None of them appears to have been described 

U 924, Revista Chilena de Historia Natural, XXVIII, pp. 47-54. 

»Idem. 1925, XXIX, pp. 226-227. 
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before. Although their differences from the mainland forms are slight, 
the fact that they exist and are suflSiciently pronounced and constant to 
warrant recognition, bespeaks for Mocha Island a prolonged separation 
from the mainland. 

In this connection I have been interested in learning of the peculiar 
land bird life of the other islands off the coast of southern South America, 
and I give beyond, briefly, the results of my studies. 

I am indebted to the Field Museum for the loan of 35 specimens of 
Chilean birds which have been of much value in the preparation of this 
paper. 

Aphrastura spinicauda bullocki, new subspecies 

SuBSPBCiFic Characters. — ^Intermediate between Aphrastura spinicauda spini- 
cauda (Gmelin) of the Chilean mainland and A . s. Julva Angelini of Chiloe Island; the 
throat and upper breast white, the remainder of the under parts warm buff deepening 
to ochraceous buff posteriorly; apparently averaging slightly larger. 

Type. — ^No. 387,391, Amer. Mus. Nat. Hist.; d^; Mocha Island, Chile; No- 
vember 11, 1932; D. S. Bullock. 


Measurements 




Sex 

Wing 

Tail 

CULMEN 

Mocha M., 

Chile 

d* 

65 

79 

14.9 

Ancud, Chiloe, 

(t 

d 

62 

73 

14 

Corral, 

tt 

d* 

61 

73 

14.5 



d* 

61 

77 

14.2 

Angol, 

it 

d* 

60 

75 

15 

Temuco, 

It 

d 

60 

78 

14.1 

Puerto Montt, 

ti 

& 

58 

73 

14.2 

Mocha Isl., 

tt 

9 

61 

70.5 

15.2 

Corral, 

tt 

9 

57 

72 

13.5 

it 

tt 

9 

58 

70 

13.2 

Temuco, 

tt 

9 

57 

69 

13.3 

Pxmta Arenas, 

tt 

9 

59 

72 

13.2 

False Cape Horn, 

tt 

9 

57 

70 

13.9 


Specimens Examined 

Aphrastura spinicauda hullochi, — Mocha Island, 1 cf, 1 9 . 

Aphrastura spinicauda spinicauda. — ^Angol, 5; Temuco, 2; Corral, 9; Puerto 
Montt, 1; Pu malin , 1; Guaitecas, 1; Ultima Esperanza, 3; Punta Arenas, 1; 
London Isl., 2; O'Brien Isl., 3; Smoke Isl.,1; False Cape Horn, 4; Cape Horn, 1. 
Aphrastura spinicauda fuha. — Chiloe Isl., 2. 

Aphrastura masafuerae. — Masafuera Isl., 1. 

It is noteworthy that Aphrastura spinicauda should range from 
central Chile to Cape Horn without exhibiting appreciable racial varia- 
tion except on Chiloe and Mocha islands, where the characters of the 
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insular forms differ only in degree. Our single female of hullocM, as 
with our one female of fulvaj is less richly colored below than the male. 

With much pleasure I name this form for its collector, Mr. D. S. 
Bullock, of Angol, Chile, as a slight recognition of the service he has 
rendered ornithology in Chile. 

Scelorchilus rubecola mochae, new subspecies 

SxJBSPBCiFic Chabactbrs. — Similar to ScelordhiliLS rvhecola rubecola (Elittlitz) 
in color but larger. 

Type.— No. 387,370, Amer. Mus. Nat. Hist.; cf ad.; Mocha Island, Chile; 
November 11, 1932; D. S. Bullock. 


Measurements of Specimens Examined 




Sex 

Wing 

Tail 

Tarsus 

CULMEN 

Mocha JsL, 

Chile 

cf 

78 

65 

40 

20 

it tt 

it 

cf« 

77 

70 

39.5 

21 

it (t 

it 

cf 

77 

66 

40.5 



Temuco, 

it 

cf 

75 

61 

• « » • 

20 

Corral, 

tt 

cf 

74 

61 

37 

20 

Ancud, 

tt 

cf 

71 

63 

33 

19 

it 

tt 

cf 

72 

63 

38 

19 

Quicavi, Chiloe, 

tt 

cf* 

70 

59 

38 

20 

Rio Ino, Chiloe, 

tt 

cf 

74 

62 

37 

19.5 

it it it 

tt 

cf 

68 

59 

36 

18 

Mocha IsL, 

tt 

9 

78 

67 

40 

20 

it it 

tt 

9 

75 

56 

37 

20 

Corral, 

it 

9 

71 

61 

37 

19.5 

it 

tt 

9 

72 

59 

35 

18.5 

Puerto Montt, 

it 

9 

67 

57 

37 

19 

Ancud, 

tt 

9 

71 

, 63 

37 

.... 

a 

tt 

9 

70 

58 

35 

18 

Quellon, Chiloe, 

tt 

9 

70 

56 

36 

18 

it it 

tt 

9 

69 

55 

37 

18 

Rio Aysen, 

it 

9 

72 

62 

37 

19 


The tendency of island forms to exhibit larger size is well illustrated 
by this race. In general dimensions, as well as in the size of most of its 
parts, it is constantly larger than the mainland bird. 


Turdus falcklaadii mochae, new subspecies 
SuBSPBCiPic Charactebs. — Similar in color to Turdus Jalcklaridii magellanicus 
King, but with a consistently larger bill; resembling Turdm fcdcklaruiii falMar^^ 
Quoy and Gaimard, but bill averaging slightly smaller, coloration generally paler, 
the imder parts particularly grayer, the lower throat less suffused by the color of the 
breast. 
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Type. — No. 387, 422, Amer. Mus. Nat. Hist.; d ad.; Mocha Island, Chile; 
December 5, 1932; D. S. Bullock. 

Measurements of Males 





Wing 

Tail 

CULMBN 

Mocha IsL, 

Chile 

Nov. 24, 1932 

134 

96 

29 

ti It 

tt 

25,1932 

133 

103 

28 

tt tt 

tt 

Dec. 5, 1932 

136 

108 

28 

Corral, 

tt 

Sept. 25, 1913 

133 

98 

24 

Temuco, 

it 

June 24, 1910 

133 

100 

24.5 

Ancud, 

tt 

“ 23, 1914 

129 

96 

25.5 

Punta Arenas, 

tt 

Mar. 12, 1915 

132 

96 

24 

it tt 

tt 

Dec. 12, 1897 

134 

100 

24 

False Cape Horn, 

tt 

“ 23, 1914 

133 

99 

25 

tt It tt 

tt 

“ 23, 1914 

128 

98 

25 

tt tt tt 

tt 

“ 31, 1914 

132 

97 

25 

Masatierra IsL, 

tt 

Jan. 9, 1914 

132 

102 

26 

it tt 

tt 

9, 1914 

134 

102 

26 

tt tt 

tt 

16, 1914 

138 

106 

25 

It tt 

tt 

Dec. 27, 1913 

135 

105 

25 

tt it 

tt 

27, 1913 

133 

99 

25 

Falkland Isl., 

it 

Oct. 15,1915 

144 

105 

30 

It It 

it 

15, 1915 

142 

105 

30 

tt tt 

tt 

29, 1915 

135 

96 

29.5 


Specimens Examined 

Turdm falcklaTidii mochae. — Mocha Isl., 3 cT. 

Turdm falcklandii magellanicus, — ^Temuco, 1 cf ,* Corral, 1 cT ; Corral, 1 cf ; 
Ancud, 1 cf ; Masatierra Isl., 14 cf , 13 9 ; Punta Arenas, 1 cT, 2 9 ; Londonderry 
Isl., 1 cf; False Cape Horn, 3 c?*; Cape Horn, 1 cf. 

Turdits fal<Ma7uiii falcklomdii, — ^Falkland Isl., 3 cf, 4 9. 

The seasonal variation in this species to which Hellmayr^ has called 
attention is well illustrated by our excellent series. Our three specimens 
from Mocha Island are in slightly worn breeding plumage and have the 
breast somewhat grayer than in comparable mainland birds, but this is 
possibly attributable to wear. 

It is noteworthy that, although the forms of the Falkland Islands 
and Mocha Island have larger bills than the mainland bird, this character 
is not exhibited by our representative series from Masatierra Island 
which is not separable from the mainland form. 

Juan Fernandez Islands 

This group is composed of two main islands, Masatierra and Masa- 
fuera, situated respectively 365 and 465 miles off the coast of central 


^1932, 'Birds of Chile,’ p. 28. 
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Chile. They are separated from the mainland by depths of from 3000 
to 4000 meters and are oceanic islands of volcanic origin. They have no 
indigenous mammalia and their limited land bird life has evidently been 
fortuitously acquired. It numbers, aside from accidental and introduced 
species, eight species and one subspecies, seven of which occur on Masa- 
tierra and five on Masafuera. Of this number six are peculiar to the 
islands, Masatierra having five, of which two are unknown on Masa- 
fuera, and the latter island four, of which one is unknown on Masatierra. 

Turdus falcklandii magellanicus is common on both Masatierra and 
Masafuera, and Sephanoides sephanoides (Lesson and Gamot)^ is 
common on Masatierra. The fact that neither of these species shows 
any appreciable variation from the mainland form indicates their 
recent establishment in the islands. The introduced species are 
Lophortyx califomica and Columha livia} 

Buteo erythronotus exsul Salvin 

Masafuera; Masatierra. 

A representative of Bvieo erythronotus of the mainland. L. Back- 
strom, the zoologist of the Skottsberg Expedition, is quoted by Lonnberg 
as writing: “Over Masatierra I only saw a few buzzards, which seldom 
remain more than a couple of dBjQ and then return to Masafuera.’' 

Cerchneis sparveria femandensis Chapman 

Masatierra. 

A well-marked form of C. s, cinnamomina (Swainson) of Chile. 

Thaumaste femandensis femandensis (King) 

Masatierra. 

A distinct species of unknown origin. It is represented on Masafuera 
by the following: 

Thaumaste femandensis leyboldi (Gould) 

Masafuera. 

A representative of T, f. femandensis, to which it is closely related. 

Cinclodss oustaleti baeckstroemii Lonnberg 

Masafuera and Masatierra. 

A close ally of Cinclodes oustaleti oustaleti Scott of Chile. It appears 
to be common on Masafuera but is known from only one specimen from 
Masatierra. 

^JSustephanus galeritus auct. 

?See a paper on ' The Birds of the Juan Fernandes Islands,’ by Einar Ldnnberg, 1921, in ‘The Natu- 
ral History of Juan Fernandes and Easter Island,* XJpsala, III, pp. 1-24. 
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Aphrastura masafuerae (Philippi aoid Landbeck) 

Masafuera. 

Apparently a specifically distinct representative of A, spinicauda 
of Chile. Its relationships are commented on elsewhere. 

Spizitomis femandezianus (Philippi) 

Masatierra. 

Doubtless a representative of Spizitomis parulus parulus (Eittlitz) 
of the Chilean mainland. Like that species it has the back unstreaked, 
but in its heavily streaked throat and breast it more nearly resembles S, 
reguloides albiventris Chapman of the central Peruvian coast. 

Chiloe Island 

The Pacific coast of Chile, from Chiloe Island to Cape Horn, a 
distance of approximately 1000 miles, is a mosaic of islands. Formed by 
subsidence, they are obviously a part of the continent from which, and 
from one another, they are not widely enough separated to afford true 
insular isolation. Only one of these innumerable islands is known to 
possess a bird restricted to it. This is Chiloe Island which, at its northern 
end, is separated from the mainland by a channel less than two miles in 
width. The bird is Aphrastura spinicaudafulva Angelini. 

The avifaxma of Chiloe Island is so nearly identical with that of the 
mainland that it is surprising to find in it this distinct, insular race of 
Aphrastura spinicauda. Moreover, it is the only bird restricted to it. 
However, Aphrastura spinicauda is evidently a variable form, and in 
spite of the fact that it ranges from central Chile to Cape Horn without 
exhibiting appreciable variation it has developed, as we have seen, 
insular forms on Masafuera, Mocha, and Chiloe islands. 

Falkland Islands 

The Falkland Islands lie within the 100-fathom line on an extension 
of the continental shelf about 260 miles east of the entrance to the 
Straits of Magellan. Their continental aflBboity is indicated by their 
position as well as by their birds. Of the latter, according to A. G. 
Bennett,^ about 107 species have been recorded from the Falkl^ds. Of 
this number 24 may be classed as land birds. They include the turkey 
buzzard {Caihartes aura jota) ; 7 Falconidae, of which one is restricted 
to the Falklands; 2 owls, one a Falkland race; and 9 resident passerine 


11926, Ibis, pp. 306-^3. 
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birds of which 6, possibly 7, are Falkland forms. Comments follow on 
the indigenous birds. 

Ibycter austaralis (Gmelin) 

A distinct species finding its nearest, but distant, relative in Ibycter 
carunculatus of the Paramo Zone in Ecuador and Colombia. 

Asio fiammeus sanfordi Bangs 

A slightly differentiated form of the continental short-eared owL 

Cinclodes antarcticus antarcticus (Gamot) 

Represented in the Cape Horn region by C. a. maadirostris Dabbene, 
a well-marked race. 

Cistothorus platensis faUdandicus, new subspecies 

StTBSPBCinc CHABACTsits. — Similar to Cistothorus platensis homensis (Lesson) 
but bill heavier, the plumage with less black; prevailing color of the upper parts of the 
somewhat worn and faded breeding plumage light buff to warm buff, instead of black 
as in homensis. 

Type. — No. 165,401, Amer. Mus. Nat. Hist.; d* ad.; “testes large, breeding’’; 
Sea Lion Island, Falkland Isl.; December 15, 1915; R. H. Beck. 


Measurements 



Sex 

Wing 

Tail 

CXJLMEN 

Depth op Bill 
AT Base of 

Sea Lion Isl., Falkland Isl. 

d 

49 

39 

14.2 

Nosteil 

3.4 

ti it it it 

d 

51 

41 

13 

3.2 

it ti it it tt 

9 

50.5 

39 

13.1 

3.4 

West Point Isl., “ “ 

d 

49 

41 

14 

3.3 

Rio Chico, Patagonia 

d 

47 

39 

13.2 

2.5 

Tierra del Fuego, Argentina 

? 

48 

38 

12.5 

3.0 

Rio Nireguao, Chile 

9 

47 

38 

14.2 

2.9 

Mocha Isl., 

d 

46 

38 

14 

2.7 

it it ti 

9 

44 

39 

14 

2.9 


Specimens Examined 

Cistothorus platensis falklandicus , — ^Falkland Islands: Sea Lion Isl., 2 d* ad., 
1 9 ad.; West Point Isl., 1 cT ad., 1 d* im. 

Cistothorus platensis homensis , — ^Tierra del Fuego, 1 ad., July 3. Bio Chico, 
Pat., 2 d* ad., March 15; Cheeput, Pat., 1 cT ad., Sept. 16. Chile: Bio Inio, Chiloe 
Isl., 2 im. cT, Jan. 3, 27, 1 im. 9 , Jan. 11.; Portales, Cautin, 1 d im., Feb. 9; Bio 
Nireguao, 1 cf ad., March 1, 1 9 ad., March 1; Nige Tolten, Cautin, 2 d* ad., Dec. 
25, 27; Mocha Island, 2 c? ad., 1 9 ad., Nov. 12, 25, 1 d im., Nov. 21, Dec. 5. 

In determining the identity of the seven specimens of Cistothorus 
platensis, which Mr. Bullock sent us from Mocha Island with C. p. 
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homensis, it was discovered that five specimens of this species collected 
by R. H. Beck on the Falkland Islands in December, 1916, and January, 
1917, represent a strongly marked and apparently undescribed race. 

Two males and a female taken on Sea Lion Island, December 17, 
are in somewhat worn breeding plumage and are exactly comparable with 
three specimens taken on Mocha Island, November 12, 1932. Their 
differences are stated in the preceding diagnosis. 

A fourth Falkland Island specimen taken on West Point Island, 
January 31, Is an adult male in unworn postnuptial plumage. It re- 
sembles the least worn of the Sea lion Island specimens, but the outer 
margins of the wings are wider and huffier, the tail browner. From a 
specimen of homensis in similar plumage (Rio Nireguao, Chile, March 1, 
1923; Field Mus., No. 61849) it differs in having the black areas smaller, 
the buff or browner areas larger and paler, the bill heavier. 

A fifth Falkland Island specimen, taken on the same date and place 
as the last, is a young bird in postjuvenal plumage. It differs from 
numerous specimens of homensis in corresponding plumage in having 
smaller black areas, the brownish markings being of essentially the same 
color. The bill is not yet fully grown. Without our remaining Falkland 
Island specimens I should refer this itnmature bird to homensis. Its 
undeveloped bill does not show the most impressive character of the 
Falkland Island race, and its colors are nearer those of homensis than 
they are to those of B,dyAt}alhlandicus, 

Troglodytes cobbi Chubb 

A specifically distinct representative of the continental Troglodytes 
musculus, 

Turdus falcklandii falcklandii (Quoy and Gaimard) 

A closely allied race of the Patagonian and Chilean forms. 

Anthus correndera pbillipsi Brooks 
A representative of A. c. correndera Vieillot of southern South 
America. 

Tbrygilus malvinarum Brooks 

Based on a single, unsexed immature specimen, the standing and 
relationships of this form are unknown. 

Pezites militaris falklandicus (Leverkuhn) 

A closely allied representative of P. m. militaris (Linnaeus) of Chile 
and Patagonia. 
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STUDIES ON PAPUINA AND DENDBOTROCHUS, 
PULMONATE MOLLUSKS FROM THE 
SOLOMON ISLANDS 

Bt Ilse Rsnsch 

Through the good ofl&ces of Dr. E. Mayr and Mr. W. J. Eyerdam, 
Dr. Roy W. Miner, Curator of Living Invertebrates, of The American 
Museum of Natural History, New York, sent me for examination the 
papuinas that were gathered on the Solomon Islands by the Whitney 
South Sea Expedition. I have taken great pleasure and interest in study- 
ing this collection, and I take this opportunity to express my thanks to 
the above-mentioned gentlemen. 

Altogether twenty species of Papuina were gathered, some of them 
in large series. One of these species is represented by a new race, and 
two species are new. I take the liberty of naming these new species 
after the collectors. Eighteen species have been previously recorded. 

By mistake the species of Dmdrotrockus gathered during the South 
Sea Expedition were also sent to Berlin. I have examined these shells 
because I have just received a considerable series of Dendrotrodms from 
the Museum of Basel, collected by Dr. Hediger, Dr. Biihler, and Dr. E. 
Paravicini.* 

Both of these collections gave me an opportunity to clear up the 
whole “Rassenkreis” of Dendrotrochus helidnoides. This Rassenkreis 
represents a prototype. Six forms, which were looked upon hitherto as 
species, are now grouped together in a Rassenkreis because they have 
similar characters and replace one another geographically. Each race 
differs distinctly from the neighboring races but shows also considerable 
individual variation, often contrasting with the neighboring races. It is 
of great significance that there are also anatomical differences between 
the races. The genital systems do not differ, but the radulae show two 
different t 3 npeB. It is most interesting that even when the shells are 
rather similar, the radulae are quite (Jifferent in some cases. , For such a 
complex of related forms the expression “species” is insufficient, the 
angle geographical variants being distinguished like species in the’ifei^eif 

^Newsjpeoies established in this paper: Papuina eyerdami, P.wioj/n, New raGes: P. plaffioatoma 
bouoainviU'Mnaj Dendroirochna htlicinaiaea intercalata, , ... 
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sense of the word. In order to characterize the degree of phylogenetic 
development, the studied forms of Dendroirochus would be better 
called a “Rassenkreis.” (See B. Rensch, 1929, 'Das Prinzip geograph- 
ischer Rassenkreise und das Problem der Artbildung,' Berlin.) 

Papuina gamelia (Angas) 

Figure 1 

Geotrodms gamelia Angas, 1867, Proc. ZooJ. Soc. London, p. 888, PL XLiii, 
figs. 1-3. 

OeotrochiLS hargreavesi Angas, 1869, idem, p. 625, PI. xnviii, fig. 2. 

Type Locality. — St. Stephen Island and Ysabel Island, Solomon 
Islands. 

Mateeial. — Large series from Choiseul Island (Luti, Bambatina, 
Lumbee, Choiseul Bay, Poro-Poro, Wurulata River). One specimen 
from Bougainville (Buin). 

In the description of Papuina gameliay Angas mentions a variety 
having a very broad band below, which is quite different from the small 
band of the typical form. The columella and the lip are colored brown 
instead of white. On the last three whorls there is also a small band at 
a distance of 1 mm. from the suture. The typical gamelia has this band 
very near the suture, so that it touches the peripheral band of the 
anterior whorl. 

Angas, in 1869, described Papuina hargreavesi. This species has a 
similar form, the broad band below and the dark lip like the variety of P. 
gamelia, but the upper band touches the suture as does that of the typical 
gamelia. The series collected by the Whitney South Sea Expedition 
shows the same character. Smith^ mentioned the great similarity of the 
two species. The only differences from P. gamelia that Smith recognizes 
are untenable in view of the description of the variety of P. gamelia. 
Besides, Smith emphasizes the fact that the last whorl of P. gamelia is 
not descending and the last whorl of P. hargreavesi is distinctly descend- 
ing. But Angas writes in the description of P. gamelia: 'Hhe last more 
or less descending.'' The specimens of both “species" before me show 
the same condition. 

All these attributes cause me to consider Papuina hargreavesi as a 
synonym of P. gamelia. Only a very large series with exact localities 
can show whether there is only one variety on each island or at least a 
large percentage of one variety. In that case it would be necessary to 
treat them as geographical races. 

U886, Proo. ZooL Soc. London, p* 591. 
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This surmise is founded on the large series of about 170 shells that 
the Whitney South Sea Expedition collected on Choiseul. All speci- 
mens possess (1) the clearer brown color of the bands (the typical P. 
gamelia has nearly black bands), (2) the band on the whorl distant 
1 mm. from the suture (as in the variety of P. gamelia), (3) the band 
below never small (as in the typical P. gamelia), but always expanded as 
far as the umbilicus, beiug evenly brown or weakly brown-colored (as in 
the typical P. hargreavesi). The descending of the last whorl and the 



Fig. 1. Eadula teeth of Papuina gamelia (Angas). 

Fig. 2. Central tooth of the radula of Papuina inola^ciUa (Pfeiffer). 

Fig. 3. Padula teeth (central tooth and second tooth) of Dendroirochite K 
helicinoides (Hombron and Jacquinot) from Guadalcanar. 

color of the lip are variable. It is remarkable that nearly all well- 
preserved specimens have distinct rectangular blotches near the ends of 
the bands which are more deeply colored and more diaphanous. 

Altitude, 16.4r-22.2mm., average, 19 mm.; diameter, 18.2-23.7 mm., 
average 21.2 mm. 

The radula (Fig. 1) shows the normal Papuina type of V-shaped 
teeth rows. Next to the central tooth, which is formed like a spatula, 
there follow in the middle part of the radula fifty-five teeth on each side. 



4 


AMERICAN MUSEUM NOVITATES 


[No. 763 


These have a broad mesoconus and an entoconus. The ectoconus is 
generally first visible on the fourth, or even not until the eighth or tenth 
tooth, and then rapidly increases in size, and toward the margins it 
becomes double [see P. ambrosia (Angas)]. 

The reproductive organs examined in a specimen from Bougainville 
[collected by Hediger (Basel)], lack every accessory organ. The bursa 
of the receptaculum seminis is conglobate. 

One specimen, collected on Bougainville, corresponds to the typical 
P. gamelia, but it differs from the large series from Choiseul. The 
characters of P. gamelia are also shown by six shells collected by Hediger 
(Basel), two shells from the collection of Kaltenbach (Gemrode), three 
shells from the Museum of Berlin, and two shells from the Museum of 
Leiden, aU collected on Bougainville, and four on Shortland Island It is 
possible tha: the typical P. gamelia is generally to be found only on 
Bougainville and Shortland Islands. 

In 1869, Angas described Helix (Geotrochus) dampieri from the 
Louisiade Islands (Proc. Zool. Soc. London, II, p. 47, Fig. 6). His 
figure of this species corresponds quite closely to the above-mentioned 
Papuina gamelia Angas. It is possible that there are relationships 
between the two forms, inasmuch as Smith, 1885, designated shells from 
Choiseul Island as “P. dampieri Ang. var. — ” If this identification is 
correct, Papuina dampieri smithi C. R. Boettger from Gower Island, 
according to my opinion, should be regarded as a distinct species. 

Papuina ambrosia (Angas) 

Geotrockus ambrosia Angas, 1867, Proc. Zool. Soc. London, p. 889, PL xliii, 
figs. 9-10. 

Helix ramsdeni Angas, 1876, idem, p. 266, PI. xxvi, figs. 6-7. 

Type Locality. — Galera or Russel Island, Solomon Islands. 

Material. — Thirty-eight adult and three immature specimens, 
Florida Island, north of Guadalcanar; five specimens, Tulagi island, 
one-half mile from Florida Island; two adult and one immature speci- 
mens, Olevuga Island; one specimen, Choiseul Island. 

Typical of P. ambrosia are bluish-white patches of various sizes, as 
in Cochlostyla, All specimens collected by the Whitney South Sea 
Expedition from three localities have this character. Shells of the series 
from Florida Island most resemble, in form and dimensions, Papuina 
ramsdeni Angas, which is considered a synonym of Papuina ambrosia. 
But P. ramsdeni is slenderer and has a greater altitude and generally 
one whorl more. Two shells from the collection of the Museum of Leiden, 
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also from Florida Island, show the same. On Olevuga, a small island 
northwest of Florida, there lives the typical P. ambrosia, which has the 
apex more obtuse and the whorls more vaulted. Five shells from Tulagi, 
a small island one-half mile from Florida, have the form of the typical 
P. ambrosia but not the same design. All these five shells have a brown 
band about 3 or 4 mm. broad above the periphery. On the penultimate 
whorl it becomes paler and then it disappears. Immediately below the 
suture there is also a small band (nearly 1 nun.), and another on the 
base. Typical specimens of P. ambrosia show only a broad band of 5 
to 6 nun. on the last whorl. Two small series from the collection of the 
Museum at Berlin, from Russell Island (type locality of P. ambrosia), 
have the typical form and design of P. ambrosia, and the same is true 
for two specimens collected by Paravicini (Basel) on Guadalcanar 
(Comma, Savu). 

P. ramsdeni, as just mentioned, is recognized as a synonym of P. 
q,mbrosia. It is possible, however, that the specimens of P. ramsdeni 
and also the specimens of P. ambrosia are limited geographically, be- 
cause one series of thirty-eight shells from Florida Island shows the 
principal characters of P, ramsdeni (the large form), and the other series 
(thirty-three shells, but without locality) represents especially the 
typical P. ambrosia. 

Conclusions. — ^Typical P. ambrosia is to be found principally on 
Russell, Olebuga, Tulagi, Guadalcanar Islands (New Georgia, see 
Clapp‘) ; the typical P. ramsdeni on Florida Island, one specimen on 
Choiseul. It is therefore possible that the two forms are geographicalraces. 

Altitude, 19.4-23.9 average, 21.1 mm.; diameter, 19.1-23.3, 
average, 20.6 mm. {ambrosia form). Altitude, 20.8-26.8, average, 24.9 
mm,; diameter, 18.8-24.2, average, 21.9 mm. {ramsdeni form). The 
average altitude of the two forms differs by 3 mm. 

The radula and the reproductive organs could be studied in one shell 
in alcohol, collected by Dr. E. Paravicini. The radula has the same 
form and the same number of teeth as P. gamelia (Angas). The first to 
fourth teeth have not a trace of an ectoconus, and I believe also that the 
occurrence of the ectoconus is most variable, for in only one of four 
radulae of P. gamelia studied, the first tooth after the central tooth has an 
ectoconus. 

The reproductive organs generally resemble the figure of the genital 
S 3 ratem of P. grata (Michaux), copied in the ‘Manual of Conchology’ of 
Tryon and Pilsbry, IX, PI. xii, fig. 16. There are no acce ssory organs. 

U923, Bull. Mus Comp. Zo&l., Harvaid, LXV, p. 386. 



6 


AMERICAN MUSEUM NOVITATES 


[No. 763 


Papuina malaixtensis (Angas) 

Helix malantenais Angas, 1876, Proc. Zool. Soo. London, p. 488, PL xlvii, 
figs. 1-3. 

Type Locality. — Malanta Island (Malaita), Solomon Islands. 

Material. — One specimen, San Cristobal (Makira), Solomon 
Islands. 

Papuina malantmsiSj described from Malaita, was collected on 
San Cristobal for the first time by the Whitney South Sea Expedition. 
Tryon and Pilsbry ^ mention the near relationship to P. ambrosia (Angas) . 
But after having compared it with a large series of P. guadalcanarensis 
(Cox), collected by Dr. E. Paravicini of Basel, I believe that P. malan- 
teasis is still more closely related to the latter species. As I have no 
topotypical material from Malaita, I can compare the mentioned speci- 
men from San Cristobal only with P. guadalcanarensis and P. ambrosia, 
P. malantensis has no patches and a greater number of bands. Because 
of its small form it resembles the specimens of P. ambrosia variety 
ramsdeni. The lip is only a little more expanded than that of P. ambrosia, 
but not so much expanded as that of P. guadalcanarensis, P, malantensis 
has the same small size and form, and especially as great a number of 
bands, as P. guadalcanarensis, but the latter is generally distinguished by 
the dark brown streak behind the expansion of the white hp and by the 
angled periphery. 

Altitude, 25.7 mm.; diameter, 21.6 mm. 

It is possible that P, guadalcanarensis is the geographical represen- 
tative of P, malantensis. But P. ambrosia caimot be another geographi- 
cal race, because Paravicini found P. ambrosia also at two localities on 
Guadalcanar. 


Papuina brodiei (Brazier) 

Helix brodiei Brazier, 1872, Proc. Zool. Soc. London, p. 20, PI. iv, fig. C. 

Type Locality. — Choiseul Island, Solomon Islands. 

Material. — Seven adult specimens, one juvenal specimen, Choiseul 
Island (headlands of Wurulata River, one specimen; Tauro, six speci- 
mens). 

The specimen from the Wurulata River on Choiseul corresponds to 
Brazier^s figure and description of the variety with small, dark brown 
bands below and the chalk-white band above. 

Altitude, 19.6 mm.; diameter, 23.9 mm. 

The dimensions given by Pilsbry (pp. dt,, p. 11) are much smaller 

>1891. Manual of Concbology. VIl, p. 8. 



1934] PULMONATE MOLLUSKS FROM SOLOMON ISLANDS 7 


than those of the specimen before me. Brazier wrote in his description, 
“Diam. 8 lines, alt. 7 lines.” I now believe that Pilsbry has equalized 
1 line to Ka inch. This would be the “old” line. But the “new” line, 
which was surely employed in 1872, is equal to Ko inch. If this is 
correct, the altitude of the typical shell would become 17.5 mm. and the 
diameter 20 mm., which would better correspond to the dimensions of the 
shell before me. 

Six adult specimens from Tauro, the eastern part of the island, are 
distinguished from the specimen from the Wnrulata Biver in form and 
design. The whorls are more vaulted, the last whorl is rounded on the 
periphery, and the apex is also somewhat blunter. The form and color 
of the aperture, the number of the worls (five), the lack of an umbilicus, 
and the dark brown, hardly expanded lip are the same. The bands show 
an interesting change. The chalk-white band is well preserved in only 
one specimen. The brown bands above, as well as those below the chalk- 
white band, are dissolved into a brown zigzag design, similar, for in- 
stance, to the pattern of P. gaherii Less. This zigzag design may be as 
broad as the band of the tjqjical form or it may also cover the whole last 
whorl. 

Altitude, 18.2-19.4 mm.; diameter, 20.2-24.9 mm. 


Papuina macfarlanei (Cox) 

Helix {Oeotrochue) tmrfarlanei Cox, 1873, Proo. Zool. Soc. London, p. 667. 

Type Locality. — Solomon Islands. 

Mateslivl. — ^Two specimens, “Bougainville”; one specimen, Kieta, 
Bougainville. 

Papuina macfarlanei (Cox) is related to P. coxiana (Angas) (see 
this species). The differences are as follows: P. macfarlanei has an 
almost black violaceous band on the periphery. The hyaline brown 
blotches change more or less to a zigzag design. The shell has also a 
different form. The whorls are more vaulted, therefore the last whorl is 
rounded, whereas P. coxiana has flatter whorls, so that the last whorl is 
bluntly carinated. 

Altitude, 19.4, 20.8, 21.4 mm.; diameter, 21.8, 24.4, 21.9 mm. 

The three specimens from Bougainville and the typical specimen 
of Cox (altitude 18 mm.; diameter 23 mm.) show relations between the 
dimensions different than in P. coxiana. The diameter is always greater 
t.Vifln the altitude, but the series of P. coxiana shows quite the contrary. 

Up to the present day this species is known only from Bougainville 
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and perhaps represents a geographical race of P. coxiana found on Ysabel 
and Choiseul Islands. 

Papuina coziana (Angas) 

GeotrochiLS coxiana Angas, 1867, Proc. Zool. Soc. London, p. 889, PI. xliii, 
figs. 7, 8. 

Type Locality. — Ysabel Island, Solomon Islands. 

Material. — ^Three specimens, Choiseul Island (Luti) ; jfifteen 
specimens, Choiseul Island (Tauro). 

All specimens correspond well with the description of the type. 

Altitude, 19.1-23 mm., average, 21.1 mm.; diameter, 17.8-22 mm., 
average, 20.5 mm. 

Up to the present time this species was known only from Ysabel 
Island. It was first found on Choiseul Island by the Whitney South Sea 
Expedition. Papuina macfarlanei (Cox), which is known from Bougain- 
ville (the type locality was not mentioned by Cox) is closely related to P. 
coxiana. The most important and characteristic difference between the 
two species is the peripheral band of P. macfarlaneij which is lacking in 
P. coxiana. More material might make it possible to treat the two 
species^' as geographical races. 

Papuina zanthochila zanthochila (Pfeiffer) 

Helix xanthochila Pfeiffer, 1861, Proc. Zool. Soc. London, p. 192. 

Type Locality. — Solomon Islands. 

Material. — One specimen, Bougainville Island (Buin), Solomon 
Islands. 

In general, several series before me [thirteen specimens, Bougain- 
ville (Malmalomino) collected by Hediger (Basel); fifteen specimens, 
Bougainville, from the collection of the Museum of Berlin, collected by 
Sapper; twenty-two specimens, Bougainville, from the collection of 
Kaltenbach, Gernrode] do not deviate from the description. Most 
interesting are some specimens with differently colored aperture. In the 
series of the collection of Kaltenbach there is one shell which has slightly 
colored margins of the aperture and another one with white margins. 
The series collected by Sapper on Bougainville consists of seven speci- 
mens with orange-colored aperture, two with citrine-colored aperture, 
and six shells that are intermediately colored. A most important and 
interesting fact is that the shells with the orange aperture have a rela- 
tively smaller diameter of the aperture than the shells with the citrine 
aperture. In ten shells with orange aperture the diameter of the aper- 
ture is 52.7 per cent of the whole altitude, but in the citrine-colored 
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shells, 55. 1 per cent. On the shells with the orange-colored aperture the ex- 
pansion of the margins is generally smaller than on the citrine colored ones. 

Orange-lipped specimens: altitude, 38.1-42.3 mm., average, 39.4 
mm.; diameter, 24-29.7 mm., average, 27 mm.; diameter of aperture, 
19.5-22 mm., average, 20.8 mm. i 

Citrine-hpped specimens: altitude, 40.1-47.8 mm., average, 44.5 
mm.; diameter, 26.2-32.2 mm., average, 30.2 mm.; diameter of aper- 
ture, 21.4-27.4 mm., average, 24.5 mm. 

Distribution. — ^Bougainville, Solomon Islands (compare Pa'puina 
xanthochila lilium Fulton). 

Papuina xanthochila lilium Fulton 

Papuina lilium Fulton, 1905, Jour, of Malacology, XII (2), p. 22, PI, vi, fig. 4. 

Type Locality. — Solomon Islands. 

Material. — ^Twenty-four specimens Choiseul Island (Sasamanga 
River, nineteen; Puti, four; headland of Wurulata River, one). 

One of the differences between Papuina xanthochila (Pfeiffer) and 
P. X, lilium, according to Fulton's opinion, is the smaller number of 
whorls (5)^) in P. x. lilium. But in the large series before me there are 
also specimens with 6 and 6^ whorls. The other differences (large 
margins of aperture, the relatively larger diameter) are pronounced. 

Altitude, 41-45.6 mm. ; diameter, 31.6-35.2 mm. 

The radula and reproductive organs are not known. 

Probably P. x, lilium is limited to Choiseul Island. Fulton did not 
mention the exact locality in his description. But shells from the 
collection of Fulton, which are now in the collection of the Museum of 
Berlin, and one shell from the collection of the Museum of Leiden have 
the locality ‘^Choiseul." Smith also mentions Choiseul Island.^ 

P. X, xanthochila, generally resembling P. x. lilium, replaces P. 
lilium geographically on Bougainville, in my opinion. But it is not so 
important whether P. lilium is considered a sharply distinguished race of 
P. xanthochila, as I do, or a distinct species, which then must be united 
with P. lilium to an ^'Artenkreis" {genus geographicum in the sense of 
B. Rensch). 

Papuina splendescens splendescens (Cox) 

Helix splendescens Cox, 1865, Proc. Zool. Soc. London, p. 696. 

Helix mendana Angas, 1867, Proc. Zool. Soc. London, p. 889, PI. xliii, figs. 11, 

12 . 

Helix brenchleyi Bbazibb, 1875, Proc. Linn. Soc. N.S. Wales, I, p. 3. 

U905, Ann. Mag. Nat. Hiat. London, (7) XVI, p. 396. 
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Type Locality. — Solomon Islands. 

Material. — Seven adult specimens, Shortland Island (Faisi). 

Distribution. — ^Bougainville, Stephen Island, Shortland Island, 
Guadalcanar, Ysabel Island (?). 

Papuina splendescens choiseulensis (Brazier) 

Helix (fieotrochus) choiaevlensis Bbazieb, 1869, Proc. Zool. Soc., London, II, p. 
47, fig. 6. 

Material. — One hundred specimens, Choiseul Island (Bambatana, 
seventy-five; Luti, ten; Tauro, eleven; Wurulata River, four; Florida 
Island (?), one). 

Nearly aU specimens of^Papuina splendescens (Cox) that the Whit- 
ney South Sea Expedition collected on Choiseul are distinguished from 
the typical P. splendescens by the rose-colored lip and the smaller dimen- 
sions. Only those specimens have a white lip that have uncolored 
(hyaline) bands (of 59 specimens, 14, or 23.7 per cent, are hyaline). 
The form of the shell, the bands, and the umbilicus are the same. Nine- 
teen shells from Bougainville, two from Stephen Island, two from Short- 
land Island (in the collection of the Museum of Berlin) , seven from Short- 
land Island (collected by Whitney Expedition) have, in contrast to the 
rose-lipped form, a white lip and greater altitude. I was not sure that it 
would be correct to treat the specimens from Choiseul as a new geo- 
graphical race, because P. mendana (Angas) from Ysabel Island and P. 
brenchleyi (Angas) from Guadalcanar, synonyms of P. splendescens^ 
also have a white lip. The rose-lipped race would therefore be surrounded 
geographically by the white-lipped race. But the fact is important that 
Smith (1885, Proc. Zool. Soc. London, p. 591) wrote that Angas himself 
presented to the British Museum (Natural History) specimens of P. 
mendana from Bougainville, so that perhaps the locality ''Ysabel 
Island” may be an error of Angas. And at least Guadalcanar must be 
regarded as a locality for specimens with a white lip. I believe it probable 
that on Choiseul Island there arose a dominant mutation with a rose lip 
and that it suppressed the normal variety on this island. 

In studying the moUusk papers on the Solomon Islands, I have 
found a name that must be employed for this form: Helix (Oeotrochus) 
choiseulensis Brazier. Brazier gave a colored figure, which corresponds 
well with the specimens before me, and he even noted that "this pretty 
species is intermediate in form between Helix splendescens Cox and 
Helix mendana Angas from the Solomon Islands.” 

Interesting and remarkable is the variability of the bands of both 
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races. The tjnpical speciraens have, besides the yellowish to chalk-white 
ground color (violaceous brown toward the apex), two chestnut bands 
which are about 2 mm. broad. The color of the bands may also be darker 
or lighter. Most specimens of the Tauro series have the peripheral 
band considerably darker than the basal and the upper bands. Cox 
mentions the same for the typical race. Besides, in this species the upper 
and the basal bands are generally so widened that only a small chalk- 
white band remains below the suture and below (and sometimes also 
above) the peripheral band. One specimen from Choiseul shows the 
bands covering the whole shell except a small white line near the suture. 

White-lipped specimens (12) have an altitude of 26.8-30 nom., 
average, 28.4 mm.; a diameter of 23.7-25.5 mm., average, 24.1 mm.; 
rose-lipped specimens have an altitude of 21.1-30 mm., average, 24.7 
mm.; and a diameter of 18.5-26 mm., average, 21.6 nun. 

The radula and the genital system are not known. 

Papuina zoeta (Pfeiffer) 

Hdix meta PraiPFia, 1856, Proc. Zool. Soc. London, p. 381, PI. xxvi, fig. 6. 

HeMx acmella Pfuiffeib, 1860, idem, p. 135, PI. l, fiig. 4. 

Helix deidama Anoas, 1869, idem, p. 625, PI. xlviii, filg. 3. 

Helix miter Oox, 1873, idem, p. 1^. 

Hdix beairix Angas, 1876, idem, p. 265, PL xx, figs. 1-5. 

Type Locality. — (Erroneously, Admiralty Islands) Solomon 
Islands. 

Material. — Thirteen adult specimens, Choiseul Island; eight 
adult specimens, Florida Island; four specimens, Bougainville (Buin, 
two adults; Kieta, two juvenals). 

The material before me shows that Papuina meta (Pfeiffer), P. 
meta variety acmella (Pfeiffer), and P. miser (Cox) [=P. beatrix (Angas)] 
are synonymous. Pilsbry (op. cU., p. 18) also treated P. acmella as a 
synonym of P. meta. Though in some shells P. acmella differs very 
strongly from the typical P. meta, there are also intermediate specimens 
among the material before me. The typical P. acmella is higher on the 
average, the whorls are distinctly vaulted, and the lip is widely expanded 
and white. The color of the shell is yeUow-^eenish, on the apex whitish 
yellow, in contrast with the typical P. mda which has a different colora- 
tion, slightly vaulted whorls, and a weakly expanded dark red-brown lip. 
But in a series at the Museum of Berlin from Ysabel Island an inter- 
mediate specimen exists that has the clear color and the white lip of the 
typical P. acmella, but the lip is not so widely expanded and the whorls 
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are flat, as in the typical P. meta. In the collection of the Museum of 
Berlin there are also one similar intermediate shell from Bougainville 
and two intermediate specimens with the general locality Solomon 
Islands. 

The typical acmella specimens are known from Bougainville, Ysabel 
Island (Brazier, 1880), Faro and Florida Islands (Smith, 1885), and now, 
collected by the Whitney South Sea Expedition, from Choiseul. The 
locality “Admiralty Islands” is erroneous. The typical meta lives on 
Ysabel Island [also P. deidamia (Angas) as a synonym] and on Bou- 
gainville. As the distribution of both “species” shows, it is thus im- 
possible to treat them as geographical races. 

P. miser (Cox) and P. heatrix (Angas), a synonym of P. miser, were 
described with the general locality Solomon Islands. The specimens 
before me called P. miser [four specimens from the collection of the 
Museum of Leiden and three from the collection of the:Museum of Berlin 
(examples obtained by Fulton)] were found on Florida Island. The four 
specimens from the collection of Leiden resemble in form and color the 
specimens of P; heatrix that Angas figured (op. dt).. Only on his §gure 6 
the colors are weaker. They have small form and flat whorls, like P. 
meta. Instead of the chalk-white band below the suture, one specimen has 
a brown band like that shown in figure 1 . The other shells are unbanded. 
The eight specimens collected by the Whitney South Sea Expedition 
and three other specimens from the collection of Fulton from Florida 
Island are relatively larger than those of the Leiden Museum from 
Florida Island, They have the dimensions and some of them the vaulted 
whorls of P. acmella, but the chalk-white band of P. meta. Three of 
these shells also have a dark lip like that of P. meta, and the others have 
a white lip. Their variability shows that there are intermediate forms 
between P. miser, P, meta, and P. acmella, and I believe that all these 
forms are identical. Larger series would probably show that P. miser 
is a geographical race on Florida Island. This is contrary to Kobelt's^ 
opinion that the yellow-colored smaller specimens with the flat whorls 
may represent still another species. P. adonis (Angas), having a different 
color and being acutely carinated, has nothing to do with the last men- 
tioned form. 

Meta type, altitude, 23.9-28 mm., diameter, 18.7-21.1 mm. ; acmella 
type, Ysabel Island, altitude, 27.8-29.7 mm., diameter 19.9-24 mm.; 
acmella type, Choiseul Island, altitude, 27.6-29.8 mm., diameter, 21.6- 
24.7 mm.; acmdla type, Bougainville, altitide, 29.6-32.6 mm., diameter; 

>1897, *Gonchyl. Cabinet Martini u. Cbemnits,’ I, part 12, Heliconim, IV, p. 589. 
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23.4-24.2 mm.; Florida Island, altitude, 25.8-30.8 mm., diameter, 
19.7-23.1 mm. The specimens from Bougainville (I could measure only 
four shells) are relatively larger than those from Ysabel and Choiseul 
Islands. The specimens (meta type) from Ysabel Island are lower. 

The Whitney Expedition also collected two not completely adult 
shells on Bougainville (at Kieta), which are somewhat different. They 
have the general form of P. metaj but a dark brown band on the blunt 
Carina which is not known in P. meta. Above and below the peripheral 
brown band there are chalk-white bands, of which the lower one is 
the broader. The incompletely j&nished lip is white-gray and has a little 
notch on the columella. But this material is too poor to be named. 

Papuina plagiostoma plagiostoma (Pfeiffer) 

Helix plagiostoma Pfeiffer, 1856, Proc. Zool. Soc. London, p. 381. 

Papuina fvlacorensis Clapp, 1923, Bull. Mus. Comp. Zo6l., LXV, p. 389, 

Type Locality. — (Erroneously, Admiralty Islands) Solomon 
Islands. 

The comparison shows that P. plagiostoma (Pfeiffer) and P. fula- 
corensis Clapp are identical. Of both species the form is generally the 
same. The upper whorls and the hp of P. plagiostoma should be dark 
pink, according to Pilsbry {op. dt, p. 19). I can see it so only in one 
specimen before me. In the other specimens these parts vary in color 
from horn-color to white. On the paratype of P. fulacorensis the pink 
color is also slightly visible. Nearly all specimens show a more or less 
marked small chalk-white band below the carina. Clapp mentions the 
same of P, fulacorensis. The specimens are unbanded, or with from 
one to three narrow, opaque, yellow bands, one slightly below the suture, 
one just above, another just below the peripheral carina.” 

In the description of P. plagiostoma, Pfeiffer gives a small altitude 
and a large diameter 'altitude, 21; diameter 23.5 mm.) but Pilsbry 
gives an altitude of 26-26.5 mm. and a diameter of 21-22 mm. Clapp's 
P. fulacorensis has an altitude of 28.5 mm. and a diameter of 22.5 mm. 
A paratjrpe of P. fulacorensis before me has an altitude of 26.6 mm. and 
a diameter of 22.6 mm. The shell from the collection of the Museum of 
Leiden measures : altitude, 27 mm., diameter, 23.3 mm. ; and a specimen 
from the collection of the Museum of Berhn: altitude, 26.3 mm., diameter, 
22.2 mm. I believe that Pfeiffer was incorrect in regard to his measure- 
ments, for in all the specimens mentioned the altitude is greater than the 
diameter. 
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Clapp figures (Fig. 32) the typ^ of the teeth from the midlde of the 
radula of P. fulacormsis. 

The original locality of P. plagiostcma^ ‘^Admiralty Island,” which 
Pfeiffer gives, is an error, as Pilsbry also thinks. One of the Solomon 
Islands must therefore be taken as type locality. The type locality of 
P. fulacorensis is Ysabel Island. Two specimens, from the collection of 
Leiden, were found on the same island. This also confirms the identity 
of the two forms. C, R. Boettger^ mentions the island of Buka as 
habitat of P. plagiostoma, 

Papuina plagiostoma bougainvilliana, new race 

Type Locality. — Bougainville. 

Matbbial. — ^Four specimens, Bougainville (Harana), from the collection of the 
British Museum (Natural History), London; two specimens, Bougainville, collected 
by the Whitney South Sea Expedition. 

Diagnosis. — ^Four specimens from the collection of the British Museum, from 
Harana on Bougainville, are distinguished from P. plagioBtorm Pfeiffer in having a 
slenderer form. The specimens have 6 or 7 whorls (P. plagiostoma has only 5)2 or 6) 
and possess, like the typical race, only a half-covered umbilicus into which it is 
possible to look. They are quite different from P. adonis (Angas) and resemble this 
species only in the slender form. P. adonis has a totally covered umbilicus and a 
slightly expanded columella, whereas P. plagiostoma and its race have a broadly 
expanded columella. The columella of P. adonis forms an edge with the upper 
margin of the aperture, but in P. plagiostorm and its race this part is roimded. The 
specimens from Bougainville have a chalk-white band below the carina (on one 
shell also above the carina) and another band below the suture. Clapp's description 
of the bands of F. fulacorensis (see also P. plagiostoma) shows exactly the same 
markings. The lip is weakly expanded and horn-colored as in P. adonis. All the 
four specimens of the race are of a particularly even transparent horn color. They 
have a dull surface in contrast to the typical form, which is polished. 

Altitude, 24.1, 25.8, 26, 27 mm.; diameter, 19.5, 19.6, 19.4, 21 mm. 

I place two injured and decayed specimens collected by the Whitney 
E^dition on BouRainville with this race boiigainviUiana because of the 
confonnity of the shape, though the coloring is different. The specimens 
are of indistinctly dark brown-red color. The chalk-white band is found 
only below the carina and is lacking below the suture. The specimens are 
generally more solid and larger. The one nearly adult shell has 6% 
whorls. 

■ Type in the British Museum (Natural History), London (altitude, 
26 mm.). 

U938, Abhandlungen Seack. Nat. Gea., XXXVl, p. 291. 



1934] PULMONATE MOLLUSKS FROM SOLOMON ISLANDS 15 

Papuina mendoza (Brazier) 

Helix {Geotrockue) mendoza Brazier, 1872, Proc. Zool. Soc. London, p. 21, PL 
IV, fig. 8. 

Type Locality. — Choiseul Island, Solomon Islands. 

Matebial. — One specimen, Wumlata River; one specimen, head- 
lands of Wumlata River, Choiseul Island. 

The two specimens before me can not be distinguished from the 
figure and the description of Brazier. P. mendoza differs distinctly from 
P. adonis Angas. The apex is more pointed, the whorls and the lower 
side of the shell are flatter, and especially, the carina is somewhat com- 
pressed and very acute. P. adonis is not so sharply carinated. The 
aperture, also, has a different form. The spire of P. adonis forms a sharp 
edge with the basal part of the aperture, but in P. mendoza this part is 
rounded; on the other side in P. mendoza the barely expanded upper 
part of the aperture forms an edge with the basal part. P. adonis has 
this part rounded. 

Altitude, 24, 24.3 mm.; diameter, 20, 18 mm. 

Distribution. — Choiseul Island. 

Papuina hermione (Angas) 

Helix hermione Angas, 1869, Proc. Zool. Soc. London, p. 626, PL xlviii, fig. 5. 

Type Locality. — Bougainville. 

Material. — One specimen, Bougainville (Kieta). 

This one specimen is typically shaped and colored. 

Altitude, 22.8 mm.; diameter, 18.7 mm. 

Papuina mayri, new species 
Figures 6a, 6& 

Material. — Nineteen specimens, Choiseul Island, Solomon Islands. 

Diagnosis. — Shell with covered umbilicus, elevated trochiform, apex pointed, 
5K ot 6 vaulted whorls, the last whorl descending little or not at all in front, periphery 
bluntly angular, becoming rounded toward the aperture; color greenish yellow to 
grayish yellow, becoming whitish toward the apex, with a red-brown peripheral band 
nearly mm. in width running in the suture on the upper whorls, which is more deeply 
colored near the apex, frequently becoming violaceous. On the last whorl some 
specimens show, more or less distinctly below the dark-colored suture, a broad chalk- 
white band nearly 1 mm. in width. Aperture roundly quadrangular oblique, interior 
of the aperture and the expanded lip white. Columella nearly vertical. Surface 
polished with fine growth wrinkles and very fine microscopic spiral striae on the early 
whorls. 

Altitude 22.3-25 mm., average, 24 mm.; diameter, 20.4r-22 mm., average, 
21.1 mm. 
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This species appears to be closely related to P. meta (Pfeiffer), but 
differs in being more depressed trochiform, in having narrower whorls, a 
relatively greater diameter, and a small red-brown peripheral band. 
The groimd color and also the white lip resemble P. meta (variety acmella). 
Like the black-hpped P. meta, P. mayri has a chalk-white band below 
the dark red-brown suture. But P. meta has this band sharply limited 
and brightly white in contrast to P. mayri. The form of the aperture and 
the \imbilicus are not constantly different. 

Type in The American Museum of Natural History (Cat. No. 
62470, altitude, 23.2; diameter, 20.4 mm.). 

Paptiina motacilla (Pfeiffer) 

Figure 2 

Helix motacilla Pfeiffer, 1855, Proc. Zool. Soc. London, p. 113. 

Helix lienardiana Crosse, 1864, Jour, de Conchyl., p. 282, PL i, fig. 1; 1866, 
idem, p. 53. 

Type Locality, — Eddystone Island, Solomon Islands. 

Mateeial. — Fourteen specimens, Malaita (Suu, eleven; Kwaram- 
bara, two; Olimburi, one); two specimens, Choiseul Island. 

The specimens from the island of Malaita differ from the P. mota- 
cilla Pfeiffer that I have before me from New Georgia, Simbo Island 
(Smith, 1885), andGuadalcanar [see Dr. E. Paravicini (Basel)], in having 
4}i to 4K whorls instead of 4K to 6 as in P. motadUa. The carina is not 
generally so sharp and the whorls on the upper side are more convex. 
The shells from Malaita also are less in altitude and all have two dark 
chestnut bands separated by a white peripheral zone. But the bands of all 
the other specimens of P. motacilla are variable. There are shells with 
small brown bands and others with whitish-brown bands and a white 
peripheral zone, as on the tjrpical P. motacilla, and a few specimens with 
broad dark chestnut bands. Clapp mentions (op. c^^., p. 394) P. lienar- 
diana ( = P. motacilla) from the island of Malaita. He remarks that the 
specimen from Auki has two broad chestnut bands with a white peri- 
pheral zone and that the bands are much broader than those in the 
specimens figured by Crosse. All specimens from Malaita correspond in 
this character. It is also remarkable that the margins of the aperture 
of the specimens from Malaita are not completely white, as in the typical 
P. motacilla, for the bands also color the margins. 

It seems possible to base a geographical race on these specimens from 
Malaita, but unf ortxmately a series of P. motacilla with exact localities is 
not available to justify establishing it. 
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The two specimens collected by the Whitney Expedition on Choiseul 
do not differ from the shells of Malaita. I believe that P. motaciUa is 
not known from Ysabel Island. 

Altitude, 14.1-16.1 mm., average, 15 mm.; diameter, 18.5-20.3 
mm., average, 19.3 mm. 

Clapp figures the radula of one specimen also collected on Malaita. 
The radula that I prepared corresponds to this figure, but the basal 
plate of the central tooth shows three little points (Fig. 3). These same 
points are to be seen on the radula of P. maddochsi (Brazier) , which Clapp 
figures. Perhaps these points characterize a special group of Papuina. 

Pfeiffer, 1865, described P. motaeiUa with white-brown bands and a 
peripheral white zone. Crosse, 1864, described P. lienardiana with 
brown bands. All the other characters of the two “species” correspond. 
In a series before me from New Georgia there are specimens like the 
typical P. lienardiana and some like the typical P. motadlla, but also 
shells with the characters of both “species.” For example, one sheU has 
above a whitish brown band like P. motadUa and below a dark band like 
P. lienardiana. 

Perhaps P. sachalensis (Pfeiffer) is also a synonym of P. motadlla. 
The similar P. gelata (Cox) and P. eddydonends (Reeve) are well distin- 
guished by the stronger margins of the columella. 

Papuina eros (Angas) 

Hdix leucoihoS Pfeiffer, 1861, Proc. Zool. Soc. London, p. 192. 

Oeotrockus eros Anoas, 1867, Proc. Zool. Soc. London, p. 888, PI. xuii, figs. 4r-6. 

Type Locality. — Stephen Island, Ysabel Island, Solomon Islands. 

Material. — Forty specimens, Choiseul Island (Choiseul Bay, ten; 
Poro, two; Bambatani, eight; Tauro, thirteen; Wurulata River, five; 
Lumbee, two). One specimen, Faisi (Shortland Island). 

Up to date, Papuina eros is known from Stephen Island, Ysabel 
Island (Clapp, op. dt., p. 395), Shortland Island (Smith, 1885), and from 
Buka Island (C. R. Boettger, op. dt., p. 294). The Whitney South Sea 
Expedition found P. eros for the first time on Choiseul Island and one 
shell on Bougainville [two other specimens, see Dr. Hediger (Basel)]. 
P. eros is most variable in dimensions and color, but the form is constant 
and very well distinguished from those species that have another design. 
The nearly flat whorls and especially the last whorl increase in size more 
rapidly. Similar species, such as P. sachalensis (Pfeiffer) and P. eddy- 
stonends (Reeve) have a more impressed suture and therefore more con- 
vex whorls. Most of the shells have the umbilicus nearly covered by the 
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columella, but some other specimens are scarcely or at best half covered. 
P, eros possesses a little flattened lip which is very often pink in color. 

I believe that Papuina leucothoe (Pfeiffer) is a synonym of P. eros. 
The specimens in this lot do not differ much from the figure in Pfeiffer’s 
description nor from the specimens of P. leucothoe from the collection 
of the Museum of Berlin. Especially the form and the pink-colored lip 
are the same. Color and pattern are different. The specimens have a 
yellowish ground color, without bands, or with one or several more or less 
broad chestnut-colored bands, or with an irregular zigzag band. The 
apex varies in color from pink to dark violaceous, but several specimens 
have the apex uncolored. 

The dimensions are extremely variable. The altitudes range from 
11.5 to 15 mm., and the diameter from 14.5 ot 19.5 mm. The typical 
dimensions of P. eros (after Tryon and Pilsbry, op. dty p. 70) are: 
altitude, 14 mm., diameter, 18 mm.; of P. leiccothoe, altitude, 12.5 mm.; 
diameter, 20.5 mm. Two specimens from Shortland Island, from the 
collection of the Museum of Leiden, have an altitude of 14.5-15 mm., 
and a diameter of 19.7-20.3 mm. It is remarkable that P. leucothoe, 
with such a large diameter, has such a small altitude. 

Clapp figured the radula and the reproductive organs of P. eros. 

Papuina eyerdami, new species 
Figures 7a, 7b 

Matbmal. — One specimen, Choisexd Island (Puti), Solomon Islands. 

Diagnosis. — Shell globose trochifonn, nearly bulbUke; apex acute, umbilicus 
slightly covered; five carinated, vaulted whorls, the last descending but little; 
aperture rounded, lip expanded, rose-colored, columella relatively broad. The last 
whorls above and below dark brown with a shine of violaceous gray, the upper whorls 
lighter brown; directly below and above the keel is a whitish band 1 mm. broad, and 
the same below the suture; surface with growth wrinkles that are so strongly formed 
that they interrupt the keel and form knots (especially near the aperture); on the 
upper whorls fine spiral striae. 

Altitude, 19 mm.; diameter, 21 mm. 

Perhaps Papuina caerulescens (Angas) is most similar to the new 
species. P. eyerdami differs from it in being more rounded trochiform, 
nearly bulblike (caused by the vaulted last whorl), in having a very 
pointed protoconch and an open umbilicus. Besides, the last whorl is 
only slightly descending, in contrast to P. caerulescens. The proportion 
of diameter to altitude is the same in both species. 

Type in The American Museum of Natural History (Cat. No. 
62469). 
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Papuina (Crystall<q;>si8) gowerensis fictilia (Clapp) 

CrystdOopsis fictHia Clapp, 1923, Bull. Mus. Comp. ZoSl., LXV, p. 397, PI. ly, 
figs. 1-3. 

Type Locality. — Malaita (Auki), Solomon 

Material. — ^Fourteen specimens, Malaita (Auki). 

The Whitney Expedition, and also Dr. E. Paravicini (Basel), found 
Papuina gowerensis fictilia on Malaita. The sp)ecimens generally re- 
semble the paratype before me. The differences that Clapp described 
between P. fietilia and P. hxctifiua (Pfeiffer) are represented only in a 
part of the series before me. On the average, the specimens of P. g. 
fiMia are more globose, but there are also a few shells that have an 
elevated apex and therefore resemble P. lactiflua. Looking from below 
into the shell, each species shows a different position of the columella. 
The first part of the columella of P. ladifiua seems to be vertical, but 
when looking into the aperture one can see that it is curved from back to 
front. In contrast to this, the columella of P. g. jktilia runs down 
obliquely sideways almost from the beginning. This difference is quite 
constant. The periphery is not always rounded. One shell from Auki 
has the periphery carinated like P. lactiflua. Contrary to the statement 
of Clapp, the suture is not less deeply impressed than in P. ladifl,ua. 
Some shells of P. g. Jictilia before me have the suture even more deeply 
impressed and the whorls are more vaulted. Three specimens from Auki 
and one specimen from Buma have the white band on the periphery like 
P. lactiflua. 

Altitude, 16.8-19.8 mm., average, 18.5 mm.; diameter, 23.5-27.2 
mm., average, 24.9 mm. Clapp describes an altitude of 20 mm., but 
not one shell before me has this measure, moreover the three paratypes 
are smaller, The diameter also differs. 

Clapp did not examine the radula and the genital system. From a 
shell collected by the Whitney Expedition I was able to prepare a radula. 
It has the normal Papuina type of V-shaped tooth rows. The central 
tooth is formed like a spatula with a curved cutting edge. The following 
86-88 teeth on each side (middle part of the radula) have a large meso- 
conus and a little entoconus, and on the 5-6 tooth there still appears an 
ectoconus. Clapp figures the radula of CrystaUopsis fulacorensis {op. 
eit., Fig. 38) ; it resembles the radula of P. g. flctilia except that the 
central tooth has a more curved cutting edge. The ectoconus and the 
entoconus of the outermost two or three teeth of each row are bicuspid. 

C. R. Boettger (op. eit., p. 294) described Papuina gowerensis from 
Gower Island, north of Malaita. The parats^pe before me shows scarcely 
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any difference from P. g. fictilia. Therefore I believe that the two species 
belong to a '^Rassenkreis,” P. g. gowerensis is distinguished from P. g, 
fictilia only by the dimensions. C. R. Boettger published an altitude of 
16 mm. and a diameter of 21 mm., but the paratype before me has an 
altitude of 17 mm. and a diameter of 23.1 mm. The average measure- 
ments of P. fictilia are: altitude, 18.5 mm.; diameter, 24.9 mm. 

Papuina (Grystallopsis) paravicinii 1. Rensch 
Papuina (CryataUopsia) paramdnii I. Rensch, 1933, Zool. Anz., CII, p. 317, 
fig. 5. 

Type Locality. — Malaita (Buma), Solomon Islands. 

Material. — ^Fourteen specimens, Malaita (Suu). 

The fourteen specimens collected by the Whitney Expedition near 
Suu, Malaita, are entirely distinct from the specimens that Dr. E. 
Paravicini found in Buma, Auki, and Maka (Malaita). The specimens 
from Suu possess small or broad indistinct chalk-white bands above and 
below. The aperture is more roimded and, on the average, larger than 
in the typical P. paravicinii. The lip is remarkably more expanded. 
These characteristics are to be observed constantly in all specimens from 
Suu. I surely believe that the series from Suu represents a geographical 
race distinct from the series from Buma and Auki. At Maka, south of 
Suu, Paravicini collected two specimens that resemble in general form 
the typical P. paravicinii, but with their large rounded aperture corres- 
sponding to the specimens from Suu. Perhaps they represent another 
race. But I will not name these races, because their limits are still 
indistinct. 

Altitude, 14,2-17.8 mm., average, 15.8 mm.; diameter, 23-26.9 mm., 
average, 24.9 mm. 

The radula and the genital system were described in the diagnosis 
of P. paravicindi, 

‘‘Rassenkreis^' of Dendrotrochuc helidnoides 

As I have mentioned in the introduction, I would group the follow- 
ing species in a ‘‘Rassenkreis'': Dendrotrochus helidnoides (Hombron 
and Jacquinot), Z>. cleryi (Reclus), D, dneraceus (Hombron and Jac- 
quinot), D, mentum Hedley, D. krdmeri Thiele, D, filaris Leschke, D. 
hbillardieri Smith. I was able to study a very large amount of material 
(1160 specimens). As the Whitney Expedition collected a rather large 
series of Dendrotrochus on the Solomon Islands, I shall jSbrst examine 
these forms and discuss their synonymy. 
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Clapp, in his work (op. ciL, p. 375), published the list of the synonyms 
of D, helidnoides: D. cineraceus, D. deryi, Helix cyrene Crosse, H. 
quirosi Cox, H. zelina Cox, etc. Helix cineraceus was described by Hom- 
bron and Jacquinot, 1841, in Ann. sci. nat. de Paris, p. 64. Plate vii 
in the volume of the ^Voyage au Pol Sud' (published about 1852) repre- 
sents the figures of D. helidnoides and D. dneraceus and clearly shows the 
differences. D, dneraceus is more roundish, the whorls are more vaulted, 
and the aperture especially is more rounded. Series from Choiseul and 
Shortland Island, collected by the Whitney Expedition, show more or less 
distinctly these characters of Z). dneraceus (=D. deryi variety septentri- 
onalis Smith, 1885, Proc. Zool. Soc. London, p. 593). At all events, the 
differences between these series of dneraceus^* are very pronounced in 
comparison with the specimens from San Cristobal, Ugi, St. Anna, Ulawa 
Islands (collection of Fulton). The large series that Dr. E. Paravicini 
(Basel) collected on San Cristobal (one of them contained 169 shells) 
shows the brown-banded type of D. deryi (Reclus) [=D. deryi variety 
meridionalis Smith, — D. cyrene Crosse from Ugi Island (the brown band 
is transparent)]. These forms are more conical, the whorls a little bit 
flatter, the upper part of the last whorl is flat in contrast to D, 
dneraceus, which has the upper part distinctly vaulted. Also the lip 
is a bit more expanded. The only unbanded specimens before me 
similar to the typical D, helidnoides, figured on PI. vn, figs. 34-37 of 
Hombron and Jacquinot, are from Hammond Island. The type locality 
of this form must be St. George or Ysabel Island, which were the only 
islands visited by the ‘Astrolabe’ and the ‘Zelle’ (to which fact Dr. 
Mayr kindly called my attention). But I have no material from 
Ysabel Island before me. 

The specimens from New Georgia, Simbo (D. deryi var. simboana 
Smith), Guadalcanar, Malaita, Ysabel Island (Clapp, op. dt, p. 322, 
Buka) are not clearly distinguishable. The series from these islands 
which I have before me shows that the specimens are smaller on the 
average and that the bands, if present, are not so sharply defined. 

The other synonym, H. quirosi Cox, is not figured and no exact 
locality is published. Cox mentions the resemblance to D. deryi. He 
writes: “This species would be like a magnified specimen of C. deryi 
Reclus were it not wholly unomamented, much more broadly expanded 
and less conical.” But the type is in the Sydney Museum and the com- 
parison is not possible. 

In my opinion. Helix zelina Cox is not a synonjrm of D. helidnoides. 
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H. zelina has 7 whorls, D. helicinoides only 5K- Also the figure given by 
Cox shows that zelina is another species. 

All specimens of the whole “Rassenkreis"' before me have a lattice 
sculpture on the embryonal whorls. The other whorls and the upper 
side possess a very fine and minute spiral sculpture. It is most interest- 
ing and important that banded and unbanded shells of D. mentum 
Hedley from New Britain (=Neu-Pommern) have a strong spiral sculp- 
ture. Specimens from Tabar and Mahur (east of New Ireland = Neu 
Mecklenburg) have the fine wavy spiral sculpture both above and below, 
like the shells of the Solomon Islands. 

The dimensions of the various forms from the Solomon Islands are 
rather different: 

San Cristobal — altitude, 9.8-13.7 mm., diameter, 13.8-19 mm. 

St. Anna — altitude, 9-11.1 mm., diameter, 14.1-17.3 mm. 

Ulawa Island, three specimens — ^altitude, 11.7-12.4 mm., diameter, 19.6- 

20.7 mm. 

Choiseul Island — ^Altitude, 9.5-12.1 mm., diameter, 13.1-16.7 mm. 

Hammond Island, two specimens — altitude, 13.2-14 mm., diameter, 14.6- 
16.4 mm. 

Malaita — altitude, 9.5-10.7 mm., diameter, 13.2-16.7 mm. 

Guadalcanar — altitude, 9.7-12.3 mm., diameter, 12.6-17.8 mm. 

New Georgia — altitude, 8.1-10.7 mm., diameter, 12.5-14.7 mm. 

Buka — altitude, 9.8-11 mm., diameter, 13.3-15 mm. 

Ysabel Island (Clapp) — altitude, 10.7 mm., diameter, 15.4 mm. 

Type of D. helicinoides — altitude, 10 mm., diameter, 16 mm. 

As these measurements show, the rounded shells from Choiseul (D. h, 
dneracem) do not attain the largest diameter of the deryi shells. The 
specimens from Buka (there are only three measurable specimens before 
me) resemble in dimensions the specimens from Choiseul. The specimens 
from New Georgia average smaller. 

Hedley, 1896, published (Rec. Austr. Mus., p. 90, PI. xxi) a descrip- 
tion and figure of the anatomy of Dendrotrochus '%eUcinoidese^^ without 
exact locality. Specimens that I examined from New Britain resemble in 
general Hedley’s figure. They vary in the form of the duct of the spermar 
theca. This can be long and slender with a globose bursa, but the duct 
can also be swollen and big and then the bursa is not so much differen- 
tiated as Hedley^s figure shows. Two specimens in alcohol from Choiseul 
and Guadalcanar have a long slender duct. J). fiXaris Leschke, which I 
was able to examine, from Lambussu and St. Matthias, collected by Dr, 
A. Biihler (Basel), shows the same. All specimens examined anatomical- 
ly have a liver-colored gland-ring around the uterus (see the description 
of Hedley; he writes, “The base of the vagina is black”)- 
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It is most important and interesting that in this “ Rassenkreis ” there 
also exist anatomical dififerences in the radula. There are two distinct 
types of radula: the first is represented by the typical race D, helidnoides 
cineraceus from Choiseul, by the intermediate form from Guadalcanar 
(Fig. 3), and by the races jD. h. hbillardieri, filaris, krameri (Fig. 4), 
and intercalata (compare the classification at the end of this paper); 
the second type is represented by the race D. A. mentum (Fig. 5). The 
first type has a more or less pointed central tooth, whereas the central 
tooth of D. h. mentum is rounded, with a little point on the middle of the 
cutting edge. The outer teeth of all races are bifid and very finely 



Fig. 4. Radula teeth of Dendrotrodiua helicinoidea krdmeri Thiele. 
Fig. 5. Radula teeth of Dendrotrockus helicinoidea mentum Hedley. 


serrated on the outside of the tooth. The outer cusp of the tooth of the 
specimens from New Britain is nearly always larger than the inner cusp 
of the tooth, in contrast to all the other races, which have a larger inner 
cusp. The number of teeth in half a row (nearly in the middle part of the 
radula) varies: 

2). helicmoidea dneraceua M — (12-13) — (137-139) 

D.helicirmdee mentum M — (9-10) — (110-116) 

D. helidnoides JUaris M — (13-14) — (ca. 178) 

D. heUdrwides hrdmeri M — (12-15) — (128-132) 

The following list gives a detailed classification of the “ Rassenkreis ” 
of Dendrotrochus helidnoides based on the extensive material before me: 
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I. — D. h. helicinoides (Hombron and Jacquinot) (Fig. 8). Whitish gray to horn- 
yellow gray, without bands, trochiform, aperture flat, minute spiral sculpture above 
and below. Hammond Island. Type locality, St. George or Ysabel Island. 

II. — D. h. dneraceiLS (Hombron and Jacquinot) (Figure 9). Horn to dark horn- 
color, without bands, globose trochiform, aperture rounded, with minute spiral 
sculpture. The central tooth of the radula not so sharply pointed. Choiseul and 
Shortland Island. (Hombron and Jacquinot gave: “New Guinea.”) 

III. — D, h. deryi (Reclus) (Fig. 10). Same ground color as D. h. helicinoides, 
with various broad brown bands, trochiform, aperture flat, minute spiral sculpture 
above and below, diameter on the average larger than in the typical race. San 
Cristobal, St. Anna, Ugi, Ulawa, Bio Island. (Reclus gave only “Solomon Islands.”) 

IV. — D. h, mmtum Hedley (=D. acutistriatiLS Leschke and D. dahli Thiele). 
Unicolored whitish to hom-colored, or with various broad brown hands, trochiform, 
aperture flat, with a strong spiral sculpture above and below, but there are also speci- 
mens without sculpture, dimensions smaller than in the typical race (altitude, 7.3- 
11.8 mm.; diameter, 9.8-15.9 mm.). The central tooth of the radula rounded with a 
little point on the middle of the cutting edge. Individual variability: (1) a ridge on 
the last whorl behind the lip, only 17.7 per cent of the 321 specimens lack this ridge 
(Fig. 11); (2) some specimens are strongly ribbed (acvMstriatits) (Fig. 12), New 
Britain (Neu-Pommem). 

V. — D. h. hr&m&ri Thide^ (Fig. 13) (=D. pumila Fulton from New Ireland?). 
Ground color whitish, brown banded, relatively elevated, trochiform, aperture flat, 
minute spiral sculpture above and below, relatively great altitude (altitude 9.8 mm.; 
diameter, 12.4 mm.). The central tooth of the radula pointed. New' Ireland (Neu 
Mecklenburg). 

VT. — D. h. irUercoLcOaf new race (Fig. 14). Ground color whitish gray with vari- 
ous broad brown bands, trochiform, aperture flat, similar to D, h. deryi but the upper 
side flatter, to 6 whorls, with a minute spiral sculpture above and below. In 
contrast to D, h. deryi the shells are relatively flatter (altitude, 9-10.6 mm. ; diameter, 
14.1-16.1 mm.). The central tooth of the radula is pointed. Type No. 6029, Senck- 

Fig. 6 a, b. The type of Papuina rmyri, new species, Natural size. 

Fig. 7 a, 5. The type of Papuina eyerdami, new species. Natural size. 

Fig. 8. Dendrotrochue h, helicinoidee (Hombron and Jacquinot) from Hammond 
Island. X 2. 

Fig. 9. Dendrotrockus helidnoides dneraceue (Hombron and Jacquinot) from 
Choiseul Island. X 2. 

Fig. 10. Dendrotrockus helidnoides deryi (Reclus) from San Cristobal. X 2. 

Fig. 11. Dendrotrockus helidnoides mentum Hedley from New Britain. X 2. 

Fig. 12. Dendrotrockus helidnoides mentum Hedley (acutistriatiLS Leschke) from 
New Britain. X 2. 

Fig. 13. Dendrotrockus helidnoides kr&meri Thiele from New Ireland. X 2. 

Fig. 14. Dendrotrockus helidnoides intercalaia^ new race, from Mahur. X 2. 

Fig, 16. Dendrotrockus hdidnoides filaris Leschke from St. Matthias. X 2. 

Fig. 16. Dendrotrockus helidnoides labiUardieri Smith from Admiralty Island. 
X2. 

11928, Zool. Jahrb. Abt. f. System, LV, p. 132, PI. v, fig. 19. 
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enberg. natuif . Gesell., from Mahur, a small island east of New Ireland (altitude, 10 
mm.; diameter, 15.7 mm.). The specimens were kindly lent me from the collection 
of the Senckenberg Museum by Dr. F. Haas. Mahur, Tabar. 

VII. — D. h, filaris Leschke,^ (Fig. 15) (=D. trochcndaUa Leschke, =D. vicariu$ 
C. R. Boetger). Unbanded whitish yellow or pink to dark violaceous, very often 
with a small dark violaceous band on the carina and on the suture. The apex also is 
often dark violaceous, elevated trochiform, whorls and upper side flat, aperture flat, 
lip weakly expanded, below and above a very minute spiral sculpture (altitude, 9.1- 
10.6 mm., diameter, 13.4r-17.8 mm.; the smallest specimen of D, filaris Leschke, 
altitude, 8.4 mm. ; the largest specimen of D. ncarius C. R. Boettger, altitude, 1 1 mm.). 
The central tooth of the radula not so sharply pointed. St. Matthias, Sqiially Island. 

VIII. — B. h, labillardieri E. A. Smith^ (Fig. 16). Unbanded, whitish gray or 
pink to dark violaceous, depressed globosely trochiform, whorls and upper side 
vaulted, aperture flat, lip very broadly expanded, apex always dark violaceous, with 
minute spiral sculpture above and below (altitude, 9.5-12 mm., diameter, 13-17 mm.). 
The central tooth of the radula a little rounded. Admiralty Islands. 


U911-J012, Mitt. Nat. Mus. Hamburg XXJX.tj. 96, figs. 3, 3o. 
*1884, Ptoo, Zool. Soo. London, p, 264, jPl. xaai, 3, 3a. 




